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THIAZOLYL SUBSTITUTED AMINOPYRIM1DINES AS PLANT PROTECTION AGENTS 

The present invention relates to novel N-[4-(2-amino-thiazol-5-yl)-pyrimidin-2- 
yl]-N-phenyl-amine derivatives, to a method of protecting plants against attack or 
infestation by phytopathogenic organisms, such as nematodes or insects or especially 
5 microorganisms, preferably fungi, bacteria and viruses, or combinations of two or more 
of these organisms, by applying an N-[4-(2-amino-thiazol-5-yl)-pyrimidin-2-yl]-N- 
phenyl-amine derivative as specified hereinafter to a part and/or to the site of a plant, to 
the use of said derivative for protecting plants against said organisms, and to compo- 
sitions comprising said derivative as the active component. The invention further relates 
10 to the preparation of these novel N-[4-(2-amino-thiazol-5-yl)-pyrimidin-2-yl]-N-phenyl- 
amine derivatives. 

Certain N-phenyl-N-(4-thiazolyl-pyrimidin-2-yl>amine derivatives have been 
described in the art, e.g. in the PCT patent applications WO 97/19065, WO 01/29009 and 
WO 01/30778, as having pharmacological properties, mainly as tumor-inhibiting anti- 
15 cancer substances. 

Surprisingly, it has now been found that the new N-[4-(2-amino-thiazol-5-yl> 
pyrimidin-2-yl]-N-phenyl-amine derivatives according to the present invention are 
effective in plant protection showing advantageous properties in the treatment of plant 
diseases caused by phytopathogenic microorganisms. Further the fungicidal activity 
20 allows to employ the compounds according to present invention for controlling fungi in 
related areas, e.g. in protection of technical materials, including wood and wood related 
technical products, in food storage, in hygiene management, etc.. 

The novel N-[4-(2-amino-thiazol-5-yl)-pyrimidin-2-yl]-N-phenyl-amine 
derivatives according to the invention are those of the formula I 



25 




(I) 



wherein 

Ri is hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloalkyl-CrC 4 alkyl, 
C]-C4alkyl-C3-C7cycloalkyl-CrC 4 alkyl, Ci-C 6 haloalkyl, CrCehydroxyalkyl, C r C 4 al- 
koxy-CrCealkyl, Q-Ceaminoalkyl, Ci-C 4 alkyl-C r C 6 aminoalkyl, 
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di(CrC 4 alkyl)-C 1 -C 6 aininoalkyl, aryl-Ci-C 4 alkyl, heteroaryl-d-dalkyl, or a group -CO- 
R 9 , -CO-ORio, -CO-NR 10 R n , or -NR10R11 ; 

R 2 is hydrogen, d-C 6 alkyl, d-Q>haloalkyl, d-C 6 hydroxyalkyl, d-Qalkoxy-d-Qalkyl, 
Ci-C6aminoalkyl, d-dalkyl-d-C6aminoalkyl or a group -CO-R 9 ; 
5 Ri and R 2 together with the nitrogen to which they are bound form an optionally 

substituted N-linked saturated or unsaturated N-ring system which may contain oxygen or 
sulfur as a ring member, or form a group -N=CR 9 -NRi 0 Rn; 
R3 is hydrogen, halogen or Ci-C 4 alkyl; 

R 4 is hydrogen, Ci-C 6 alkyl, d-Cehaloalkyl, q r C 6 cyanoalkyl, C 3 -C 7 cycloalkyl, C 2 -C 6 al- 
10 kenyl, C 2 -C 6 haloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, amino, C r C 6 alkylamino, 
di(Ci-C 4 alkyl)-amino, halogen, hydroxy, mercapto, cyano, d-Q>alkoxy, C 2 - 
C 6 alkenyloxy, C 2 -C 6 alkynyloxy, d-C 6 haloalkoxy, C,-C 8 alkanoyloxy-Ci-C 6 alkyl, d- 
C 6 alkylthio, Ci-C 6 alkylsulfinyl, d-C 6 alkylsulfonyl, Ci-C 6 hydroxyalkyl, C r C 4 alkoxy-C r 
C 6 alkyl, Ci-C 6 aminoalkyl, d-dalkyl-d-Ceaminoalkyl, di(d-C 4 alky])- 
C]-C 6 aminoalkyl, d-C 8 alkoxycarbonyl, d-Qalkanoyl-d-C 6 aminoalkyl, optionally 
substituted heterocyclyl, optionally substituted aryl, optionally substituted heteroaryl, or a 
group -CO-R9, -O-CO-R9, -NH-CO-R 9 , -(d-C 6 alkylene-)-CO-R 9 , 
-C(-0-Ci-C 6 alkylene-0-)-R 9 ,-C(=NOR 8 )-R 9 or-CO-NR 10 R n ; 
R 5 is hydrogen, hydroxy, halogen, Ci-C 6 alkyl, C r C 6 alkoxy or C r C 6 haloalkyl; 
Re is hydrogen, Ci-C 6 alkyl or d-Qjhaloalkyl; 

R 7 is thienyl , pyridinyl or aryl each optionally substituted with one to three substituents 
independently selected from the group comprising halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, 
Ci-Gthaloalkyl andd-Qhaloalkoxy; 

R 8 is hydrogen, d-Q>alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, CrC 4 alkoxy-C r C 6 alkyl, or a 
group -CO-R 9 or -CO-OR10 ; 

R 9 is hydrogen, C r C 6 alkyl, d-CehaloalkyI, C 3 -C 7 cycloalkyl, d-dcycloalkyl-d- 
C 4 alkyl, aryl, Ci.C 4 alkyl-C 3 -C 7 cycloalkyl-Ci-C 4 alkyl, aryl-C,-C 4 alkyl, heteroaryl or 
heteroaryl -C 1 -C 4 alkyl ; 

Rio is C r C 6 alkyl, d-Q>haloalkyl, C 3 -C 7 cycloalkyl-d-C 4 alkyl or d-Qalkoxy-d- 
C 6 alkyl; 

Rn is d-C 6 alkyl, C 3 -dcycloalkyl, d-dcycloalkyl-C r C 4 alkyl, d-C 4 alkoxy-d-C 6 alkyl, 
aryl or heteroaryl ; or a salt thereof. 
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The symbols and generic expressions used above are defined as below. Where 
radicals are combined from other sub-radicals, the definition of resulting new radical 
likewise follows from the combination of the definitions of said sub-radicals. 

In this document "halogen" or the prefix "halo" shall include fluorine, chlorine, 
5 bromine and iodine. Preferably, this definition designates substitution with fluorine or 
chlorine. 

Alkyl - as a group per se and as a structural element of hydroxyalkyl, aminoalkyl, 
dialkylamino, cycloalkylalkyl, alkoxy, alkoxyalkyl, alkylthio, alkylsulfinyl, alkylsulfonyl, 
alkenyl, alkynyl, alkenylyoxy, alkynyloxy, alkylene, alkanoyl, alkanoyloxy, 

10 alkanoylamino, arylalkyl, heteroarylalkyl, haloalkyl or haloalkoxy - is preferably Ci- 
Cealkyl, more preferably Ci-C 4 alkyl. The alkyl, alkenyl and alkynyl radicals may be 
straight-chain or branched. This applies also to the alkyl, alkenyl or alkynyl parts of other 
alkyl-, alkenyl- or alkynyl-containing groups. Depending upon the number of carbon 
atoms mentioned, alkyl on its own or as part of another substituent is to be understood as 

15 being, for example, methyl, ethyl, propyl, butyl, pentyl, hexyl, heptyl, octyl and the 

isomers thereof, for example isopropyl, isobutyl, tert-butyl or sec-butyl, isopentyl or tert- 
pentyl. In many cases the short chain alkyl groups methyl or ethyl are preferred. 

Alkoxy includes methoxy, ethoxy, propyloxy, isopropyloxy, butoxy, isobutyloxy, 
sec-butyloxy, tert-butyloxy, and the diverse pentyloxy and hexyloxy. 

20 Depending upon the number of carbon atoms mentioned, alkenyl as a group or as 

a structural element of other groups is to be understood as being, for example, ethenyl, 
ally], 1-propen-l-yl, 2-propen-l-yl, l-propen-3-yl, l-buten-2-yl, l-buten-3-yl, 1-penten-l- 
yl, 2-penten-l-yl, l-penten-3-yl, hexen-l-yl, 4-methyl-3-pentenyl or 4-methyl-3-hexenyl. 
Optionally substituted alkenyl groups carry one to four, preferably not more than two 

25 further substituents selected from the group halogen, Ci-C 4 alkoxy, Ci-C 4 alkylthio, 
phenyl, halophenyl, CrC 4 alkylphenyl, benzyl, halobenzyl and Ci-C 4 alkylbenzyl. 
Examples are stryryl, chloroallyl, dichloroallyl, trichlorovinyl, 4,4,4-trifluoro-2-butenyl. 

Alkynyl as a group or as a structural element of other groups is for example, 
ethynyl, propyn-l-yl, propyn-2-yl, butyn-l-yl, butyn-2-yl, l-methyl-2-butynyl, hexyn-1- 

30 yl, l-ethyl-2-butynyl or octyn-l-yl. Optionally substituted alkynyl groups carry one to 
four, preferably not more than two further substituents selected from the group halogen, 
Ci-C 4 alkoxy, C]-C 4 alkylthio, phenyl, halophenyl, Ci-C 4 alkylphenyl, amino, Ci- 



WO 03/029249 PCT/IB02/03868 



C 4 alkylamino, di-(Ci-C 4 alkyl)-amino, benzyl, halobenzyl and Ci-C 4 alkylbenzyl. 
Examples are phenylethinyl, phenylpropargyl, chloropropargyl or 5,5,5-trifluoro-2-pen- 
tinyh 

Alkenyloxy and alkynyloxy have analogous designations, employing the 
exemplified alkenyl and alkynyl radicals. 

Alkylene designates a bivalent bridge member, being linked at both ends of the 
hydrocarbon chain, which may be straight or branched. Typical examples are methylene, 

1.2- ethylene, 1 -methyl- 1,2-ethylene, l,2-dimethyl-l,2-ethylene, l,l-dimethyl-l,2- 
ethylene, 1 -ethyl- 1,2-ethylene, l-propyl-l,2-ethylene, l-butyl-l,2-ethylene, 

1.3- propylene, etc.. Where alkylene is attached to two oxygen atoms at both ends, and 
both oxygen atoms are in turn bound to the same carbon atom as in the definition of R4, 
then the functional group is that of a ketal. 

Cycloalkyl is, depending upon the number of carbon atoms mentioned, 
cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl, bicyclopentyl, bicyclohexyl or 
cycloheptyl. Likewise, cycloalkyl-alkyl or alkyl-cycloalkyl-alkyl encompass 
cyclopropylmethyl, cyclopropylethyl, cyclopentylmethyl, cyclohexylmethyl, 
cyclopentylethyl, cyclohexylethyl, methyl-cyclopropylmethyl, methyl-cyclopropylethy], 
dimethyl-cyclopropylmethyl, dimethyl-cyclopropylethyl, methyl-cyclopentylmethyl, 
methyl-cyclohexylmethyl, methyl-cyclopentylethyl, methyl-cyclohexylethyl, ethyl- 
cyclopentylmethyl, ethyl-cyclohexylmethyl, ethyl-cyclopentylethyl, ethyl-cy- 
clohexylethyl, dimethyl-cyclopentylmethyl, dimethyl-cyclohexylmethyl, dimethyl-cy- 
clopentylethyl or dimethyl-cyclohexylethyl, etc.. 

Hydroxyalkyl preferably encompasses hydroxymethyl, 1-hydroxyethyl, 1- 
hydroxypropyl, 2-hydroxyethyl, 2-hydroxypropyl, 2-hydroxy-2-methyl-ethyl, 3- 
hydroxypropyl and various hydroxybutyl radicals. 

Alkoxyalkyl is meant to include without limiting the definition thereof: 
methoxymethyl, ethoxymethyl, propyloxymethyl, isopropyloxymethyl, butyloxymethyl, 
2-methoxyethyl, 2-ethoxyethyl, 2-propyloxyethyl, 2-isopropyloxyethyl, 2-butyloxyethyl, 
1-methoxyethyl, 1-ethoxyethyl, 1-propyloxyethyl, 1-isopropyloxyethyl, 1-butyloxyethyl, 
1-methoxypropyl, 1-ethoxypropyl, 1-propyloxypropyl, 1-isopropyloxypropyl, 

1- butyloxypropyl, 2-methoxypropyl, 2-ethoxypropyl, 2-propyloxypropyl, 

2- isopropyloxypropyl, 2-butyloxypropyl, 3-methoxypropyl, 3-ethoxypropyl, 
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3-propyloxypropyl, 3-isopropyloxypropyl, 3-butyloxypropyl, methoxybutyl, ethoxybuty], 
propyloxybutyl, and butyloxybutyl. 

Alkoxycarbonyl is for example: methoxycarbonyl, ethoxycarbonyl, 
propyloxycarbonyl, isopropyloxycarbony], butyloxycarbonyl, s-butyloxycarbonyl, or ter- 
butyloxycarbonyl. 

Within this document alkanoyl includes the aliphatic acyl radicals, e.g. formyl, 
acetyl, propionyl, isopropionyl, butyryl, isobutyryl, sec-butyryl, tert-butyryl, valeryl, 
isovaleryl, sec-valeryl and pivaloyl. These radicals are frequently employed in the 
alkanoyloxyalkyl and alkanoylaminoalkyl groups as defined for this invention. 

Aminoalkyl includes aminomethyl, arninoethyl, aminopropyl, aminobutyl and the 
isomeric forms thereof. Likewise alkylaminoalkyl and dialkylaminoalkyl include for 
example methylaminomethyl, ethylaminomethyl, propylaminomethyl, methylaminoethyl, 
ethylaminoethyl, propylaminoethyl, methylaminopropyl, ethylaminopropyl, 
dimethylaminomethyl, dimethylaminoethyl, dimethylaminopropyl. ethyl- 
methylaminomethyl, ethyl-methylaminoethyl, ethyl-methylaminomethyl, ethyl- 
methylaminopropyl, etc.. 

Haloalkyl includes halogenated alkyl, preferably based on Ci-Cehaloalkyl, more 
preferably on Ci-C 4 alkyl, which is linear or branched, and is substituted by one or more, 
for example in case of substitution with halogen atoms all hydrogens of the basic 
hydrocarbon structure may be replaced by halogen atoms, being all identical or different. 
Typical examples are CHC1 2 , CH 2 F, CC1 3 , CH 2 C1, CHF 2 , CF 3 , CH 2 CH 2 Br, C 2 C1 5 , . 
CH 2 Br, CHClBr, CF 3 CH 2 , C 2 F 5 , C3F7, C4F9, C 5 F n , CH 2 CH 2 C1, CH(CH 3 )-CH 2 -CH 2 C1, 
CH 2 CH 2 F, CH(CH 3 )-CH 2 -CH 2 F, C(CH 3 )2-CH 2 -C1, C(CH 3 ) 2 -CH 2 -CF 3 , C(CH 3 )-CH 2 - 
CH 2 -CF 3 , etc.. 

Haloalkoxy includes halogenated alkoxy which preferably based on Ci-C 6 alkoxy, 
more preferably on Ci-C 4 alkoxy, which is linear or branched, and is substituted by one or 
more, for example in the case of halo-ethyl up to five halogen atoms. Especially fluorine 
is preferred as a halogen substituent in alkoxy groups, including trifluoromethoxy and 
1,1,2,2-tetrafluoroethoxy as prominent members. 

Cyanoalkyl includes without limiting the definition thereof: cyanomethyl, 1-cya- 
noethyl, 2-cyanoethyl, 1-cyanopropyl, 2-cyanopropyl, 3-cyanopropyl, 1-cyanoisopropyl, 
2-cyanoisopropyl, the isomeric cyanobutyl, cyanopentyl and cyanohexyl. Cyanomethyl 
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and cyanoethy] are preferred, 

Aryl typically includes aromatic hydrocarbon rings such as phenyl, naphthyl, 
anthracenyl, phenanthrenyl and biphenyl, for example 1,3-biphenyl and 1,4-biphenyl, 
with phenyl being preferred. The same definition applies where aryl is part of arylalkyl. 

The most prominent examples for arylalkyl are benzyl and phenethyl. 

Heteroaryl includes aromatic ring systems comprising mono-, bi- or tricyclic 
systems wherein at least one oxygen, nitrogen or sulfur atom is present as a ring member. 
The same definition applies where heteroaryl is part of heteroarylalkyl. Examples are of 
heteroaryl rings are furyl, thienyl, pyrroly], imidazolyl, pyrazolyl, thiazolyl, isothiazolyl, 
oxazolyl, isoxazolyl, oxadiazolyl, thiadiazolyl, triazolyl, tetrazolyl, pyridyl, pyridazinyl, 
pyrimidinyl, pyrazinyl, triazinyl, tetrazinyl, indolyl, benzothiophenyl, benzofuranyl, 
benzimidazolyl, indazolyl, benzotriazolyl, benzothiazolyl, benzoxazolyl, quinolinyl, 
isoquinolinyl, phthalazinyl, quinoxalinyl, quinazolinyl, cinnolinyl and naphthyridinyl. 

The heteroaryl group may be bonded to the basic molecular structure of formula I 
via a carbon or a nitrogen atom. 

Heterocyclyl designates fully or partially hydrogenated heteroaryl ring system as 
outlined above. Typical examples include 2-tetrahydrofuranyl, 3-tetrahydrofuranyl, 5- 
hydroxy-tetrathydrofuran-2-yl, 2-isoxazolinyl, 3-isoxazolinyl, 4- isoxazolinyl, 5- 
isoxazolinyl, pyirolidin-2-on-5-yI, N-pynrolidinyl, 2-pyrrolidinyl, 2-pyixolin-5-yl, etc. 

Where the above aryl and heteroaryl groups may be optionally substituted, this 
means that they may cany one or more identical or different substituents. Normally not 
more than three substituents are present at the same time. Examples of substituents of 
aryl or heteroaryl groups are: amino, C r C 4 alkylamino, di-C r C 4 alkylamino, halogen, 
hydroxy, mercapto, cyano, Ci-C 6 alkyl, d-C 6 alkoxy, C r C 6 alkylthio, C,-C 6 alkylsulfinyl, 
Ci-C 6 alkylsulfonyl, C2-Q>al-kenyloxy and C 2 -C6alkynyloxy. 

Typical examples for substituted aryl include 4-chlorophenyl, 4-bromophenyl, 
3,4-dichlorophenyl, 4-chloro-3-fluorophenyl, 3-chloro-4-fluorophenyl, 4-methylphenyl, 
4-ethylphenyl, 4-propargyloxyphenyl, 4-allyloxyphenyl, 3,4-dioxomethylenyl-phenyl, 
3,4-dioxoethylenyl-phenyl, 3-methylphenyl, 4-fluprophenyl, 4-ethehylphenyl, 4-ethy- 
nylphenyl, 4-propylphenyl, 4-isopropylphenyl, 4-tert.butylphenyl, 4-ethoxyphenyl, 
4-ethynyloxyphenyl, 4-methylmercaptophenyl, 4-methylsulfonylphenyl, 4-cyanophenyl, 
4-methoxycarbonyl-phenyl, 3-bromophenyl, 3-chlorophenyl, 2-chlorophenyl, 2,4-dichlo- 
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rophenyl, 3,4,5-trichlorophenyl, 3,4-difluorophenyl, 3,4-dibromophenyl, 3,4- 
dimethoxyphenyl, 3,4-dimethylphenyl, 3-chloro-4-cyanophenyl, 4-chloro-3-cyanophenyl, 
3-bromo-4-methylphenyl, 4-methoxy-3-methylphenyl, 3-fluoro-4-methoxyphenyl, 4- 
chloro-3-methylphenyl, 4-chloro-3-trifluoromethyl-phenyl, 4-bromo-3-chlorophenyl, 4- 
5 trifluoromethylphenyl, 4-trifluoromethoxyphenyl, 4-methoxyphenyl, etc. 

Typical examples for substituted heteroaryl include 5-methyl-2-thienyl, 5-chloro-2- 
thienyl, 3-chIoro-2-thienyl, 5-methyl-2-furyl,4-methyl-oxazol-5-yl, 5-hydroxy-pyrazol-l- 
yl, 5~hydroxy-3-methyl-pyrazol-l-yl, 5-amino-3-methyl-pyrazol-l-yl, 5-amino-pyrazol-l- 
yl, 5-methyl-[l,3,4]-oxadiazol-2-yl, 5-ethyl-[l,3,4]-oxadiazol-2-yl, 2-amino-thiazol-4-yl, 
2-methyl-thiazol-4-yl, 6-chloro-pyridin-2-yl, 6-amino-pyridin-2-yl, etc.. 

The N-ring system, being defined for the combination of Ri and R 2 includes 
primarily simple cyclic secondary amines like pyrrolidinyl, piperidinyl, morpholinyl, 
thiomorpholinyl and the alkyl-substituted derivatives, e.g. methyl-morpholinyl and 
dimethyl-morpholinyl. 

The group -N=CR9-NRioRn includes the various combinations of substituents 
for R9, Rio and Rn, including simple structures such as -N=CH-N(CH3>2 , -N=C(CH 3 )- 
N(CH 3 ) 2 and-N=C(C 2 H 5 )-N(CH 3 )2. 

The group -CO-R9 represents an acyl radical which includes a very wide variation 
of the basic acid. It encompasses formic acid, the alkanoic acids as defined above and the 
aromatic acids. Typical examples in addition to the alkanoyl radicals are benzoyl, 
phenylacetyl, phenylpropionyl, a-methyl-phenylacetyl, nicotinoyl, isonicotinoyl, 
chlorobenzoyl,»trifluoroacetyl, pentafluoropropionyl, heptafluorobutyryl, chloroacetyl, 
dichloroacetyl, trichloroacetyl, a,a-dimethyl-a-chloropropionyl, cyclopropylcarbonyl, etc.. 
The same definitions apply where -CO-R9 is part of -O-CO-R9 or -NH-CO-R9. 

The group -CO-O-R10 represents for example methoxycarbonyl, ethoxycarbonyl, 
etc.. The group -CO-NR10R11 stands for example for methylaminocarbonyl, 
ethylaminocarbonyl, propylaminocarbonyl, dimethyl-aminocarbonyl, ethyl- 
methylaminocarbonyl, diethylaminocarbonyl, etc.. 

The presence of at least one asymmetric carbon atom in the compounds of 
formula I means that the compounds may occur in optically isomeric and enantiomeric 
forms. As a result of the presence of a possible aliphatic C=C double bond, geometric 
isomerism may also occur. Formula I is intended to include all those possible isomeric 
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forms and mixtures thereof. 

Certain compounds of formula I are capable of forming acid addition salts, for 
example with inorganic acids, such as hydrochloric acid, sulfuric acid or a phosphoric 
acid, or with suitable organic carboxylic or sulfonic acids, for example aliphatic mono- or 
5 di-carboxylic acids, such as trifluoroacetic acid, acetic acid, propionic acid, glycolic acid, 
succinic acid, maleic acid, fumaric acid, hydroxymaleic acid, maleic acid, tartaric acid, 
citric acid, oxalic acid or amino acids, such as argentine or lysine, aromatic carboxylic 
acids, such as benzoic acid, 2-phenoxy-benzoic acid, 2-acetoxy-benzoic acid, salicylic 
acid, 4-aminosalicylic acid, aromatic-aliphatic carboxylic acids, such as mandelic acid or 
10 cinnamic acid, heteroaromatic carboxylic acids, such as nicotinic acid or isonicotinic 
acid, aliphatic sulfonic acids, such as methane-, ethane- or 2-hydroxy-ethane-sulfonic 
acid, or aromatic sulfonic acids, for example benzene-, p-toluene- or naphthalene-2- 
sulfonic acid. 

Formula I according to the invention shall include all the possible isomeric forms, 
15 as well as mixtures, e.g. racemic mixtures, and any mixtures of rotamers. 

In view of the close relationship between the compounds of formula I in free form 
and in the form of their salts, including also salts that can be used as intermediates, for 
example in the purification of the compounds of formula I or in order to identify those 
compounds, herein-before and hereinafter any reference to the (free) compounds is to be 
20 understood as including also the corresponding salts, where appropriate and expedient. 

Among the compounds of formula I according to the present invention the 
following groups of compounds are preferred. These groups are those wherein 
Ri is hydrogen, Ci-C4alkyl or is a group -CO-R 9 ; or 

Ri is hydrogen, methyl, trifluoroacetyl, pentafluoropropionyl or heptafluorobutyryl; or 
25 Ri is hydrogen or methyl; or 

Ri is hydrogen, or 

R 2 is hydrogen or Ci^alkyl; or 

R2 is hydrogen or methyl; or 

Ri and R2 are both hydrogen A or 
30 Ri and R2 together form the group -N=CR 9 -NR 10 Ri 1 ; or 

Ri and R 2 together form the groups -N=CH-N(CH 3 ) 2 , -N=C(CH 3 )-N(CH 3 ) 2 or 

-N=C(C 2 H 5 )-N(CH 3 ) 2 ;or 
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Ri and R 2 together form the groups -N=CH-N(CH 3 ) 2 or -N=C(CH 3 )-N(CH3) 2 ; or 
R3 is hydrogen ; or 

R4 is hydrogen, hydroxy, amino, Ci-C 4 alkyl, Q-Qhaloalkyl, Ci-C 4 cyanoalkyl, 
Ci-C6alkylamino, di(Ci-C 4 alkyl)-amino, Ci-Ceaminoalky], halogen, mercapto, cyano, (V 
C 6 alkoxy, C 2 -C6alkenyloxy, C 2 -C 6 alkynyloxy, Ci-C6aIkylthio, Ci-C 6 alkylsulfinyl, 
Ci-C 6 aIkyIsuIfonyl, Ci-C 6 hydroxyalkyl, Ci-C 4 alkoxy-C r C 6 alkyl, Ci-C 4 alkyl-C r C 6 a- 
minoalkyl, Q-Qalkoxycarbonyl, di(Ci-C 4 alkyl)-Ci-C6aminoalkyl, -CO-R 9 , or 
-NH-CO-R9 ; or 

R4 is hydrogen, hydroxy, cyano, Ci-C 4 alkyl, Ci_C 4 alkoxy, Ci-Qhaloalkoxy, 
C r C 4 haloalkyl, Ci-C 4 cyanoalkyl, Ci-C 4 alkanoyloxy, Ci-GJiydroxyalkyl, C r C 4 haloalka- 
noyloxy, Ci-C 4 alkanoyl-Ci-C 6 aminoalkyl, Ci-C 4 alkanoyloxy-Ci-C 4 alkyl, C r C 4 alkanoyl, 
Ci-C 4 alkylthio or C 3 -C 4 alkoxycarbonyl ; or 

R4 is hydrogen, hydroxy, cyano, fluorine, chlorine, bromine, methyl, tert. butyl, 

methylthio, trifluoromethyl, cyanomethyl, 2-cyanoethyl, hydroxymethyl, 1-hydroxyethyl, 

2-hydroxyisopropyl, acetyl, 2-hydroximino-ethyl, 2-methoximino-ethyl, acetoxymethyl, 

methoxycarbonyl, methoxy, ethoxy or trifluoromethoxy; or 

Rs is hydrogen, hydroxy, methoxy or methylthio; or 

R5 is hydrogen or hydroxy; or 

R 5 is hydrogen; or 

Re is hydrogen, or methoxy; or 

Reis hydrogen; or 

R 7 is 4-pyridyl or optionally substituted aryl carrying one to three substituents 

independently selected from the group comprising halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, 

CrQhaloalkyl and d-Gthaloalkoxy ; or 

R 7 is phenyl or halophenyl; or 

R 7 is phenyl, 4-fluorophenyl or 4-chlorophenyl; or 

Rg is hydrogen, Ci-Qalkanoyl, Ci-Qhaloalkanoyl or Ci-C 4 alkyl; or 

R 8 is hydrogen or Ci-C 4 fluoroalkanoyl; or 

Rg is hydrogen. 

Further preferred subgroups of formula I are those compounds wherein: 

a) R 3 , Re and R 8 are all hydrogen, or 

b) Ri is hydrogen, Ci-C 4 alkyl, or is a group -CO-R9 ; and R 2 is hydrogen or C r 
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C 4 alkyl; or Ri and R 2 together form the group -N=CR 9 -NRi 0 Rii ; R3 is hydrogen or 
methyl; and R4 is hydrogen, hydroxy, amino, Ci-C 4 alkyl, Ci-Qhaloalkyl, Ci-C 4 cyanoal- 
kyl, Ci-C 6 aIkylamino, di(Ci-C 4 alkyl)-amino, Ci-C 6 aminoalkyl, halogen, mercapto, 
cyano, d-Qalkoxy, C 2 -C 6 alkenyloxy, C 2 -C 6 alkynyloxy, Ci-C 6 alkylthio, Ci-Ce- 
alkylsulfmyl, Ci-C 6 alkylsulfonyl, Ci-C 6 hydroxyalkyl, Ci-C 4 alkoxy-Ci-C 6 alkyl, C r C 4 al- 
kyl-Ci-C 6 aminoalkyl, di(Ci-C 4 alkyl)-Ci-C 6 aminoalkyl, C r C 4 alkoxycarbonyl; -CO-R9, 
or -NH-CO-R9 ; and R 5 is hydrogen, hydroxy, methoxy or methylthio; and R 6 is hydrogen 
or methoxy; and R7 is 4-pyridyl or optionally substituted aryl carrying one to three substi- 
tuents independently selected from the group comprising halogen, Ci-C 4 alkyl, d- 
C 4 alkoxy, d-Qhaloalkyl and d-dhaloalkoxy ; and R 8 is hydrogen, d-C 4 alkanoyl, 
d-dhaloalkanoyl or C r C 4 alkyl; or 

c) R] is hydrogen, methyl, trifluoroacetyl, pentafluoropropionyl or 
heptafluorobutyryl; and R 2 is hydrogen or Ci-C 4 alkyl; or Ri and R 2 are both hydrogen A or 
Ri and R 2 together form the groups -N=CH-N(CH 3 ) 2 or -N=C(CH 3 )-N(CH 3 ) 2 ; and R 3 is 
hydrogen or methyl; and R4 is hydrogen, hydroxy, Ci-C 4 alkyl, d-C 4 alkoxy, 
d-Qhaloalkoxy, d-dhaloalkyl, d-dcyanoalkyl, Ci-C 4 alkanoyloxy, 
d-dhydroxyalkyl, d-dhaloalkanoyloxy, C}-C 4 a]kanoyl-Ci-C 6 aminoalkyl, d- 
C 4 alkanoyloxy-Ci-C 4 alkyl, Ci-C 4 alkanoyl, d-Qalkylthio or Ci-C 4 alkoxycarbonyl ; and 
R5 is hydrogen or hydroxy; and R 6 is hydrogen; and R 7 is phenyl or halophenyl; and Rg is 
hydrogen or d-Qfluoroalkanoyl; or 

d) Ri is acetyl ; and R 2 is hydrogen or methyl; or Ri and R 2 together form the groups 
-N=CH-N(CH 3 ) 2 or -N=C(CH 3 )-N(CH 3 ) 2 ; and R 3 is hydrogen ; and R4 is hydrogen, 
hydroxy, cyano, fluorine, chlorine, bromine, methyl, tert. butyl, methylthio, 
trifluoromethyl, hydroxymethyl, cyanomthyl, 2-cyanoethyl, 1-hydroxyethyl, 2- 
hydroxyisopropyl, acetyl, 2-hydroximino-ethyl, 2-methoximino-ethyl, acetoxymethyl, 
methoxycarbonyl, methoxy, ethoxy or trifluoromethoxy; and R 5 and R6 are hydrogen; and 
R 7 is phenyl, 4-fluorophenyl or 4-chlorophenyl; and Rg is hydrogen or d-Ofluo- 
roalkanoyl; or 

e) Ri , R 2 , R 3j R5 , R6 andRg are all hydrogen 4 and R 4 is hydrogen, hydroxy, cyano, 
fluorine, chlorine, bromine, methyl, tert. butyl, methylthio, trifluoromethyl, cyanomethyl, 
2-cyanoethyl, hydroxymethyl, 1-hydroxyethyl, 2-hydroxyisopropyl, acetyl, 2- 
hydroximino-ethyl, 2-methoximino-ethyl, acetoxymethyl, andR 7 is phenyl, 4- 
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fluorophenyl or 4-chlorophenyl. 

Other preferred subgroups are characterized by subformula IA 




(IA) 



Ft. 



'12 



wherein R] is hydrogen, Ci-C 4 alkyl, or is a group -CO-R 9 or -CO-ORio ; and R 2 is 
5 hydrogen or d-C 4 aIkyl; or Ri and R 2 together form the group -N=CR 9 -NRioRn ; and R4 
is hydrogen, cyano, hydroxy, Ci-C 4 alkoxy, Ci-C 6 aminoalkyl, Ci-C 8 alkanoyloxy-C r C 4 al- 
kyl, Ci-C 8 alkanoylamino-Ci-C 4 alkyl, C,-C 4 alkoxy-Ci-C 6 alkyl, C-Cehydroxyalkyl or C r 
C 4 cyanoalkyl, and R 9 is hydrogen, Q-Cealkyl, Ci-C 6 haloalkyl, C 3 -C7cycloalkyl, C 3 - 
C 7 cycloalkyl-Ci-C 4 alkyl, C,.C 4 alkyl-C3-C 7 cycloalkyl-C,-C 4 alkyl, aryl, aryl-C,-C 4 alkyl, 
10 heteroaryl or heteroaryl-Ci-C 4 alkyl; Rio is C,-C 6 alkyl, Ci-Cehaloalkyi, C 3 -C 7 cycloalkyl- 
Ci-C 4 alkyl or Ci-C 4 alkoxy-Ci-C 6 alkyl; and R n is halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, 
Ci-Qhaloalkyl and Ci-Qhaloalkoxy , and R J3 is Cj-C 4 alkyl; or 
by subformula IB 



15 wherein Rv is hydrogen, hydroxy, cyano, Ci-C 4 alkoxy, Ci-C 6 aminoalkyl, Ci-C 8 alkanoyl- 
oxy-d-C 4 alkyl, Ci-C 8 alkanoylamino-Ci-C 4 alkyl, Ci-C 4 alkoxy-Ci-C 6 alkyl, C r 
Cehydroxyalkyl or Ci-C 4 cyanoalkyl, and Ri 2 is halogen, C r C 4 alkyl, C]-C 4 alkoxy, 
Ci-Qhaloalkyl and CrGjhaloalkoxy. 




(IB) 




Preferred individual compounds of the formula I 



20 



are: 
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N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyri^ 
N-{4-[2-axrino^(4-fluoro-pte^ 
N-[4-(2-amino^-phenyl-thiazol-5-yl)-pyrimidin-2-yl] 
amine; 

N-{4-t2-amino^(4-fluoro-phenyl)-thiazol-5-yl]-pyrimidin-2-^ 
phenyl]-amine; 

N-[4-(2-amino-4-phenyl-thiazol-5-yl)-p^ 
phenyl]-amine; 

NM4-[2-amino-4-(4-fluoro-phenyl)-tMazol-5-yl]-pyrimi 
methylethyl)-phenyl]-amine; 

N-[4-(2-amino-4-phenyl, thiazol-5-yl)-pyrimddin-2-yl>^ 

N-{4-[2-amino-4-(4-fluoro-phenylHhi^ 

amine; 

N44-(2-amino-4-thiazol-5-yl)-pyrimidin^ 

N-{4-[2-amino^(4-fluoro-phenyl)-thiazol-^^ 

amine; 

{4-[2-acetylamino-4-(4-fluoro-phenyl)-^ 

acetoxymethyl-phenyl)-amine; 

N-[4-(2-amino^-phenyl-thiazol-5-yl)-pyrim^ 

N-{ 4-[2-ainino^(4-fluoro-phenyl)-thiazol-5-yl]-pyrimidin-2-yl }-N-(3-methoxy-phenyl)- 
amine; 

N44-(2-anuno^-phenyl-thiazol-5-yl)-p^^ 

N-[4-(2-amino^-phenyl-thiazol-5-yI)-pyrimidin-2-yl]-N-(4-fl 

N-{442-aimno-4-(4-fluoro-pheny^ 

amine; 

N-[4-(2-amino-4-phenyl-thiazol-5-yl)-py^^ 
and 

N-{4-[2-anuno-4-(4-fluoro-phenyl)^ 
phenyl)-amine. 

The compounds according to the invention may be prepared according to methods 
per se known in the art (this means that in spite of employing generally known types of 
organic reaction steps , that where novel compounds are produced, the respective process 
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of manufacture and the sequence of steps is novel because it has not been known for be 
employable for the novel compound). The procedures for the preparation of compounds of 
formula I may be outlined as follows: 

Scheme I: Employing the Hantzsch-syn thesis for forming the thiazole ring: 




As shown in Scheme 1 the compounds of formula I may be obtained by reaction 
of compounds of formula II wherein Ri and R 2 are as defined for formula I , Y stands for 
a leaving group such as halogen, alkylthio, alkylsulfmyl, alkylsulfonyl and Z is a leaving 
group such as halogen, Ci-C 4 alkylthio, C r C 4 alkylsulfinyl or C]-C 4 alkylsulfonyl, with an 
10 aniline of the displayed formula wherein R 3 , R4, R5, Re and R 8 are as defined for formula 
I. In this reaction the leaving group Y is substituted with the aniline of the shown 
formula. 

The anilines with substituents R 3 , R 4 , Rs> Re and R 8 are mostly commercially 
available or otherwise can easily be obtained from commercial products by per se known 
15 processes. The thiazolyl pyrimidines of formula II have especially been developed for the 
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synthesis of the compounds of formula I and thus comprise another feature of the present 
invention. 

The nucleophilic substitution of a group Y is typically conducted in the presence 
of a Lewis acid using an excess of aniline. Y stands for a leaving group, such as halogen, 
5 alkylthio, alkylsulfinyl or alkylsulfonyl. The reaction may be carried out in an inert 
solvent, such as ethers like tetrahydrofuran, dioxane, diglyme and the like. Appropriate 
reaction conditions are described for analogous reactions e.g. in US PS 5,670,527 or 
5,658,903. 

Typical Lewis acids include boron trifluoride? zinc halogenides and sulfonic acids 
10 like benzenesulfonic, toluenesulfonic , methanesulfonic and ethanesulfonic acids. The 
reaction temperature may vary within wide ranges, e.g. from +20°C to +220°C, but 
mostly is performed at the boiling point of the reaction mixture. 

The leaving groups are the standard ones commonly used in organic synthesis. 
The relative reactivity of the leaving group X can for examples be modulated by 
15 oxidation of the alkylthio group to the corresponding more reactive sulfoxide or sulfone 
using standard conditions. 

The compounds of formula II are novel and may be prepared by reacting a 
compound of the formula HI with a thiourea IV. This reaction is in the literature referred 
to as Hantzsch thiazole synthesis and may be performed under reaction conditions 
20 described in the literature for this type of ring formation. The thioureas of formula IV are 
< commercial products, or may be synthesized according to known processes. 

The intermediate a-halogen-p-pyrimidinylacetyl derivatives of formula HI are 
likewise novel and have been developed for the synthesis of the final active ingredients of 
this invention. The intermediates of formula HI may be prepared by reacting an analogous 
25 fj-pyrimidinylacetyl derivative of formula V with a halogenating agent. R7 is as defined 
for formula I and Hal stands for a halogen atom, preferably bromine or chlorine. Typical 
halogenating agents include bromine and chlorine and its addition compounds with 
amines as well as copper bromide and the like. The reaction is preferably conducted in an 
organic solvent, such as acetic acid, alcohols or halogenated hydrocarbons, such as 
30 chloroform or methylene chloride. The reaction temperature may vary from -20°C to 
boiling temperature of the reaction mixture, depending on the reactivity of the 
halogenated compound of formula V. It is typically close to room temperature. 
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Compounds of the general formula V wherein R7 is as defined for formula I may 
be prepared by reacting a methylpyrimidine of the formula VI with a carbonic acid 
derivative of formula VH. The radical X in formula VII stands for a leaving group such as 
alkoxide, dialkylamine, dialkyl hydroxylamine, halogen and acyloxy. Many of the <x- 
5 pyrimidinylacetyl derivatives of formula V are known, and the still novel ones can be 
obtained according to known methods. The starting materials VI and VII are known 
compounds. 

The first reaction step of Scheme 1 is a type of Claisen type ester condensation. 
The condensation is achieved in the presence of strong bases, including alkoxides, such 

10 as potassium t-butoxide or sodium t-butoxide, lithiumamides, such as LDA or IiHMDS 
and metal hydrides, such as potassium or sodium hydride, and is preferably conducted in 
an inert solvent. Typical solvents are ethers, such as diethylether, glyme and THF. In 
certain cases the use of more polar solvents, such as DMF, DMSO and HMPT is 
preferred. The reaction is typically performed at temperatures ranging from -78°C to the 

15 boiling point of the solvent. 

For reasons of laboratory convenience and rationalization of work, a reasonable 
approach is to start the synthesis of compounds of formula I with thiourea (intermediate 
IV wherein Ri and R 2 are hydrogen) and to modify the amino group NR1R2 on the stage 
of the intermediate of formula II by conducting a Sandmeyer replacement reaction 

20 according to Subscheme la followed by displacement of halogen by an amine HNRiR 2 . 
Subscheme la: Modification of the amino function in interme diate of formula II: 




R 7 ( 11 ) 

In Subscheme la the radicals are defined as in Scheme 1 . 
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Alternatively, the compounds of formula I may be obtained according to Schemes 2 
and 3. 

Scheme 2: Route via an acetvlthiazole : 




5 According to Scheme 2 the compounds of formula I may be obtained by reaction of 

compounds of formula VEI wherein R3, R4, Rs> R6 > R7 and R 8 are as defined for formula 
I and Z is a leaving group such as halogen, Ci-C4alkylthio, Ci-C4alkylsulfinyl or 
CrC 4 alkylsulfonyl with an amine HNR1R2. The intermediates of formula VIII represent 
another feature of the present invention. 

10 This animation reaction with a secondary amine HNR1R2 is a typical nucleophilic 

substitution reaction and may be carried out under the conditions known as common for 
such reactions. The reaction may be carried out in an inert solvent, such as ethers, 
dimethylformamide, dimethylsulfoxide, alcohols, acetonitrile, and the like. 

For the case that nucleophilic amines are used, this reaction will work without 

15 the presence of an additional base; however, when more acidic amines are employed a 
base may be required. Typical bases include alkaline carbonates, such as potassium 
carbonate and sodium carbonate or metal alcoholates, such as potassium tert-butoxide. 
The reaction temperature may vary within wide ranges, e.g. from room temperature to 
+150°C. In the case of Z being alkylthio the reactivity of the intermediate starting 
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material VBI may be enhanced by oxidizing the leaving group W to the corresponding 
sulfoxide or sulfone using standard conditions for such transformations. 

The intermediates of formula VIE may in turn be obtained by reacting a 
compound of formula DC wherein R 7 is defined as for formula I, W stands for a secondary 

5 amino group, wherein the two radicals are either d-C 4 alkyl or together form an alkylene 
chain, with dimethylamino being the preferred embodiment, and Z is as defined for 
formula VHI, and with a guanidine of formula X wherein the substituents R 3 , R4, R5, Re 
and R8 are as defined for formula I. 

The guanidines of formula X are known in the art , and are even commercially 

10 available. In contrast, the intermediates of formula K are novel and yet stand for another 
feature of the present invention, and so is the preceding intermediate of formula XI which 
had to be especially created in order to enable this synthesis pathway of the active 
ingredients of formula I. 

This cyclization reaction step (IX + X ? Via) may be carried out in the presence 

15 or absence of a solvent. The presence of a solvent is preferred in laboratory scale, while 
technical scale production prefers the variants without use of solvents. Typical solvents 
for this step would include alcohols, such as ethanol, iso-propanol, iso-butanol and the 
like, dimethylformamide, ethers, such as dioxane and hydrocarbons, such as toluene. In 
case where the guanidine VDI is used in form of an addition salt other then a hydrogen 

20 carbonate the addition of an additional base as co-reagent is required. The reaction 
temperature may vary within narrow ranges, but is principally defined by the boiling 
temperature of the reaction mixture. Typically, such temperatures are between +80°C and 
+150°C. 

The compounds of the general formula IX as defined above may be obtained by 
25 reacting an acetyl thiazole compound of formula XI with a dialkyl-formamide acetal, 
such as dimethylformamide dimethyl acetal or dimethylacetamide acetal. Alkyl in 
Scheme 2 represents Ci-C 4 alkyl, e.g. methyl while alkylene is a straight or branched Ci- 
C 5 hydrocarbon bridge like methylene, ethylene, methylethylene, ethylethylene or 
dimethylethylene. Where desired a solvent may be used. Typical solvents include 
30 dimethylformamide and dioxane. The reaction temperature lies typically between +80°C 
and+120°C. 
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Compounds of the general formula XI may be obtained by metallating a thiazole 
of the formula XII with a metallating agent such as alkyllithium and reacting it with an 
acetylating agent AcT wherein T is a leaving group being typically the N,0- 
dimethylhydroxylamino radical (Weinrebs amide), or otherwise preferably N,N- 

5 dimethylamino. Metallation is performed in a inert solvent, such as ethers like diethyl 
ether, tetrahydrofuran or alkanes and mixtures thereof. The metallating agent is typically 
butyllithium. The reaction temperature lies in the range of -78°C to 0°C. The metallated 
transitional intermediate formed from the thiazole is in this reaction quenched with an 
acyl equivalent AcT. The thiazole compounds of formula XH is described in literature. 

10 Alternatively compounds of formula XI, where Z stands for Ci-C4alkylthio or 

optionally substituted amino can be prepared by reacting a compound of formula XIV 
with halogenated acetone, e.g. bromoacetone. The compounds of formula XIV are known 
in the art. 

Scheme 3: Route employing a Nepishi-tvpe coupling reaction : 



1. 2 equiv. Alkyl-Li 




The Negishi type coupling reaction allows to build up the basic structure of the 
active ingredients of formula I in a different manner. This may have advantages for some 
specific substitution patterns in formula I. 

In Scheme 3 the radicals are as defined above. The reaction conditions may in 
20 general correspond to the following: 

Deprotection of compounds of the general formula VBI to form compounds of the 
formula I may be accomplished by treating a compound of the general formula VEI with 
an acid using standard conditions. 
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Compounds of the general formula VEQ may be obtained in accordance to Scheme 
1 by displacement of iodine by an aniline under reaction conditions already described 
above. 

Compounds of the general formula XVI may be obtained by reacting an 
5 aminothiazole XV according to the method of NegishL Thus a compound of formula XV 
is allowed to react with a metallating agent, such as n-hexyllithium or n-butyllithium, in 
an inert solvent, such as ethers like tetrahydrofuran, glyme, diethyl ether and the like, to 
give a dilithiated intermediate. The reaction temperature may vary within ranges. It 
typically lies between -78°C to 0°C. The lithiated species is in-situ transmetallated using 
10 at least stoichiometric amounts of a zinc salt, such as zinc chloride or zinc bromide. The 
thus obtained zinc compound may then be reacted with 2,4-diiodopyrimidine in the 
presence of a palladium catalyst. Typical palladium catalysts include Pd(PPh 3 ) 4 or 
Pd2dba3. The reaction temperature of the coupling lies in the range of 0°C to the boiling 
point of the reaction mixture. 
15 For various reasons it may also be desirable to transform one derivative of 

formula I into another one which is also within the general definition of formula I. 

Thus, it is for example possible to acylate compounds of the subformula la 
wherein Ri is hydrogen using acylating agents. 




(la) 



20 Typical acylation agents for this purpose include carboxylic acid chlorides, 

carboxylic acid anhydrides, chloroalkyl formiates, carbamoylchlorides and the like. The 
acylation may be carried out in the presence or absence of a base. The reaction 
temperature will suitably lie in the range from 0°C to the boiling point of the reaction 
mixture. Inert solvents may be used where desired or indicated by the nature of the 

25 reagents. Examples of suitable bases include alkaline metal carbonates or bicarbonates, 
such as potassium carbonate or sodium hydrogen carbonate (referred to as Schotten- 
Baumann conditions) or tertiary amines, such as triethylamine or diisopropylethylamine. 
Examples of suitable solvents include aromatic hydrocarbons such as toluene; ethers such 
as diethyl ether, tetrahydrofuran and glyme or mixtures with water. 



WO 03/029249 



PCT/TO02/03868 



-20- 

If in the compound of formula la R 2 is hydrogen, and depending on the 
nucleophilicity of the acylating agent and the reaction conditions not only mono- but also 
diacylated products can be obtained. Therein Ri and R 2 independently of each other stand 
for identical or different -CO-R 9 moieties. Where the diacylated product appears as a by- 
5 product to the monoacylated compound of formula la , the product mixtures can be 
separated by crystallization or chromatography. 

Derivatives of the subformula lb 




may be modified if desired 

10 a) by reacting them with an amide acetal. 

Typical amide acetals include dimethylformamide acetal and dimethylacetamide acetal. 
The reaction is typically carried out with the pure reagents, i.e. without the presence of a 
solvent. Where desired, also inert solvents such as dimethylformamide or ethers, such as 
tetrahydrofuran, glyme or dioxane, or esters may be used. The reaction temperature lies in 

15 the range from about +50°C to the boiling point of the mixture. or 

b) by alkylating them in a reaction where the compound of formula lb is treated with 
an aldehyde in the presence of a reducing agent (in the literature referred to as reductive 
alkylation). This reaction is with advantage performed in a solvent. Typical solvents 
include ethers, such as tetrahydrofuran, glyme, acetic acid or alcohols. Reducing agents 

20 include borohydrides, such as sodium borohydride and sodium cyanoborohydride. The 
reaction temperature lies in the range from 0°C to the boiling point of the solvent. 

Further derivatives of the formula I may be easily obtained from reacting the 
compounds of subformula Ic 




25 at the functional carbonylic group in R4, e.g. with Grignard-reagents and other metallated 
radicals to yield the corresponding tertiary alcohols. The reaction of this type is routinely 
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performed in inert solvents and with using an excess of metallated agent. Typical solvents 
are ethers such as diethyl ether, tetrahydrofuran, glyme and the like. The reaction 
temperature lies in the range of 0°C to the boiling point of the solvent, but is normally 
kept under strict control by cooling and slow addition of the reactant of formula Ic. The 
5 standard work-up processes allow to isolate the compounds of formula I, wherein R4 is 
hydroxyalkyl in high yields and as pure compounds. 

When employing the functional intermediate of formula Id 




additional transition metal catalyzed reactions, such as Sonogashira, Heck, Stille and 
10 Suzuki couplings, as well as Hartwig-Buchwald animations offer further opportunities for 
derivatization of already prepared compounds of formula I. The indicated methods are 
known in the art and may be suitably adapted to the requirements of the envisaged 
derivatization. 

In addition to the novel active fungicidal compounds the present invention also 
15 relates to novel starting materials and/or intermediates and to processes for the 

preparation thereof. The starting materials used and the reaction conditions chosen are 
preferably such that the compounds shown in this disclosure as being especially preferred 
or to be used preferably are obtained. Especially preferred among the process conditions 
are those described in the examples below, or analogous procedures. 
20 The invention also relates to compositions which comprise the compounds of the 

formula I, or a salt thereof, as an active component, in particular plant-protecting 
compositions, and also to their use in the agricultural sector or related areas. 

Active compounds of the formula I are customarily used in the form of 
compositions and may be added, simultaneously or successively, to the surface or plant to 
25 be treated together with additional active compounds. These additional active compounds 
may be either fertilizers, trace element-supplying agents or other preparations which 
influence plant growth. It is also possible, in this context, to use selective herbicides, such 
as insecticides, fungicides, bactericides, nematicides or molluscicides, or mixtures of 
several of these preparations, additionally, where appropriate, together with excipients, 
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surfactants or other administration-promoting additives which are customary in 
formulation technology (designated collectively as carrier materials herein). 

Suitable excipients and additives may be solid or liquid and are those substances 
which are appropriate in formulation technology, for example natural or regenerated 
5 minerals, solvents, dispersants, wetting agents, adhesives, thickening agents, binding 
agents or fertilizers. 

A preferred method for applying a compound of formula I, or an agrochemical 
composition which comprises at least one of these compounds, is administration to the 
leaves (foliar application). The frequency and rate of administration depend upon the risk 

10 of infestation by the corresponding pathogen. The compounds of formula I can, however, 
also penetrate the plant through the roots via the soil (systemic action). If the locus of the 
plant is impregnated with a liquid formulation or if the substances are introduced in solid 
form into the soil, e.g. in the form of granules (soil application). In paddy rice crops, such 
granules can be applied in metered amounts to the flooded rice fields. In order to treat 

15 seeds , the compounds of formula I can, however, also be applied to the seeds (coating), 
either by impregnating the grains or tubers with a liquid foimulation of the active 
ingredient, or by coating them with a solid formulation. 

Advantageous rates of application are in normally from 5 g to 2 kg of active 
ingredient (a.i.) per hectare (ha), preferably from 10 g to 1 kg of a.i./ha, especially from 

20 20 g to 600 g a.i./ha. When the compound are used as seed dressings, dosages of from 10 
mg to 1 g of active ingredient per kg seed are advantageous employed. The agrochemical 
compositions generally comprise 0.1 to 99% by weight, preferably 0.1 to 95% by weight, 
of a compound of formula I, 99.9 to 1% by weight, preferably 99.8 to 5% by weight, of a 
solid or liquid adjuvant and 0 to 25% by weight, preferably 0.1 to 25 % by weight, of a 

25 surfactant. Whereas commercial products will preferably be formulated as concentrates, 
the end user will normally employ dilute formulations. 

The compositions may also comprise further auxiliaries, such as fertilizers and 
other active ingredients for obtaining special desirable biological effects. 

The compounds of formula I may be used preventatively and/or curatively in the 

30 sector of agronomics and related technical areas as active ingredients for controlling plant 
pests. The active ingredients of formula I according to the invention are notable for their 
good activity even at low concentrations, for their good plant tolerance and for their 
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environmentally friendly nature. They have very advantageous, especially systemic, 
properties and may be used to protect a plurality of cultivated plants. Using the active 
ingredients of formula I on plants or plant parts (fruit, flowers, leaves, stems, tubers, 
roots) of various crops, the pests appearing can be controlled or destroyed, whereby the 
5 parts of plants which grow later also remain protected, e.g. from phytopathogenic 
microorganisms. 

The compounds I may additionally be used as a dressing to treat seeds (fruits, 
tubers, conns) and plant cuttings to protect against fungal infections and against 
phytopathogenic fungi occurring in the soil. 

10 The compounds I are effective for example against the following classes of 

related phytopathogenic fungi: Fungi imperfecti (e.g. Botrytis, Pyricularia, 
Helminthosporium, Fusarium, Septoria, Cercospora and Alternaria); Basidiomycetes 
(e.g. Rhizoctonia, Hemileia, Puccinia); Ascotnycetes (e.g. Venturia and Erysiphe, 
Podosphaera, Monilinia, Uncinula) and Oomycetes (e.g. Phytophthora, Pythium, 

15 Plasmopara). 

Target crops for the plant-protecting usage in terms of the invention are for 
example the following plant cultivars: cereals (wheat, barley, rye, oats, rice, maize, 
sorghum and related species); beet (sugar beet and fodder beet); pome, stone and berry 
fruit (apples, pears, plums, peaches, almonds, cherries, strawberries, raspberries and 

20 blackberries); legumes (beans, lentils, peas, soya); oil crops (rape, mustard, poppy, olives, 
sunflowers, coconut, castor oil, cocoa, peanut); cucumber plants (squashes, cucumber, 
melons); citrus fruits (oranges, lemons, grapefruits, mandarines); vegetables (spinach, 
lettuce, asparagus, cabbage varieties, carrots, onions, tomatoes, potatoes, paprika); laurels 
(avocado, cinnamonium, camphor) and plants such as tobacco, nuts, coffee, aubergines, 

25 sugar cane, tea, pepper, vines, hops, bananas and natural rubber plants, as well as 
ornamental plants. 

Further areas of application for the active ingredients according to the invention 
are the protection of stores and material, where the storage matter is protected against 
putrescence and mould. 
30 The compounds I are used in unchanged form or preferably together with 

customary excipients in formulation techniques. To this end, they are conveniently 
processed in known manner e.g. into emulsion concentrates, coatable pastes, directly 
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sprayable or diluable solutions, diluted emulsions, wettable powders, soluble powders, 
dusts or granules, e.g. by encapsulation into for example polymeric materials. As with the 
type of medium, the application processes, such as spraying, atomizing, dusting, 
scattering, coating or pouring are similarly chosen according to the desired aims and the 
5 prevailing conditions. 

Suitable substrates and additives may be solid or liquid and are useful substances 
in formulation techniques, e.g. natural or regenerated mineral substances, dissolving aids, 
dispersants, wetting agents, tackifiers, thickeners or binding agents. 

The compounds of formula I may be mixed with further active ingredients, e.g. 

10 fertilizers, ingredients providing trace elements or other active ingredients used in the 
plant protection science, especially further fungicides. In doing so, in some cases 
synergistic enhancement of the biological effects may occur. 

Preferred active ingredients advantageous as additives to the compositions 
comprising the active ingredient of formula I are: 

15 Azoles, such as azaconazole, BAY 14120, bitertanol, bromuconazole, 

cyproconazole, difenoconazole, diniconazole, epoxiconazole, fenbuconazole, 
fluquinconazole, flusilazole, flutriafol, hexaconazole, imazalil, imibenconazole, 
ipconazole, metconazole, myclobutanil, pefurazoate, penconazole, pyrifenox, prochloraz, 
propiconazole, simeconazole, tebuconazole, tetraconazole, triadimefon, triadimenol, 

20 triflumizole, triticonazole; pyrimidinyl carbinoles, such as ancymidol, fenarimol, 
nuarimol; 2-amino-pyrimidines, such as bupirimate, dimethirimol, ethirimol; 
morpholines, such as dodemorph, fenpropidine, fenpropimorph, spiroxamine, 
tridemorph; anilinopyrimidines, such as cyprodinil, mepanipyrim, pyrimethanil; pyrroles, 
such as fenpiclonil, fludioxonil; phenylamides, such as benalaxyl, furalaxyl, metalaxyl, 

25 R-metalaxyl, ofurace, oxadixyl; benzimidazoles, such as benomyl, carbendazim, 
debacarb, fuberidazole, thiabendazole; dicarboximides, such as chlozolinate, 
dichlozoline, iprodione, myclozoline, procymidone, vinclozoline; carboxamides, such as 
carboxin, fenfuram, flutolanil, mepronil, oxycarboxin, thifluzamide; guanidines, such as 
guazatine, dodine, iminoctadine; strobilurines, such as azoxystrobin, kresoxim-methyl, 

30 metominostrobin, SSF-129, trifloxystrobin, picoxystrobin, BAS 500F (proposed name 
pyraclostrobin), BAS 520; dithiocarbamates, such as ferbam, mancozeb, maneb, metiram, 
propineb, thiram, zineb, ziram; N-halomethylthiotetrahydrophthalimides, such as 
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captafol, captan, dichlofluanid, fluoromides, folpet, tolyfluanid; Cu-compounds, such as 
Bordeaux mixture, copper hydroxide, copper oxychloride, copper sulfate, cuprous oxide, 
mancopper, oxine-copper; nitrophenol-derivatives, such as dinocap, nitrothal-isopropyl; 
organo-p-derivatives, such as edifenphos, iprobenphos, isoprothiolane, phosdiphen, 

5 pyrazophos, tolclofos-methyl; various others, such as acibenzolar-S-methyl, anilazine, 
benthiavalicarb, blasticidin-S, chinomethionate, chloroneb, chlorothalonil, cyflufenamid, 
cymoxanil, dichlone, diclomezine, dicloran, diethofencarb, dimethomorph, SYP-1I90 
(proposed name: flumorph), dithianon, ethaboxam, etridiazole, famoxadone, fenamidone, 
fenoxanil, fentin, ferimzone, fluazinam, flusulfamide, fenhexamid, fosetyl-aluminium, 

10 hymexazol, iprovalicarb, IKF-916 (cyazofamid), kasugamycin, methasulfocarb, 

metrafenone, nicobifen, pencycuron, phthalide, polyoxins, probenazole, propamocarb, 
pyroquilon, quinoxyfen, quintozene, sulfur, triazoxide, tricyclazole, triforine, 
validamycin, zoxamide (RH7281). 

One preferred method of application of an active ingredient of formula I or of an 

15 agrochemical composition containing at least one of these active ingredients is foliar 

application. The frequency and amount of application depend on the severity of the attack 
by the pathogen in question. However, the active ingredients I may also reach the plants 
through the root system via the soil (systemic action) by drenching the locus of the plant 
with a liquid preparation or by incorporating the substances into the soil in solid form, 

20 e.g. in the form of granules (soil application). In rice cultivations, these granules may be 
dispensed over the flooded paddy field. The compounds I may however also be applied to 
seed grain to treat seed material (coating), whereby the grains or tubers are either 
drenched in a liquid preparation of the active ingredient or coated with a solid 
preparation. 

25 The compositions are produced in known manner, e.g. by intimately mixing 

and/or grinding the active ingredient with extenders such as solvents, solid carriers and 

optionally surfactants. 

Favorable application rates are in general 1 g to 2 kg of active substance (AS) per 

hectare (ha), preferably 10 g to 1 kg AS/ha, especially 20 g to 600 g AS/ha. For usage as 
30 a seed dressing, it is advantageous to use dosages of 10 mg to 1 g active substance per kg 

of seed grain. 

While concentrated compositions are preferred for commercial usage, the end 
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user normally uses diluted compositions. 

Formulations may be prepared analogously to those described for example in 
WO 97/33890. 
Examples: 

5 The subsequent examples are intended to illustrate the invention, without however 
limiting the scope thereof. 

Synthesis Example 1; N-{4-f2-(l-Dimethvlamino-ethvliminoV4-phenvl-thiazol->5~vl1- 



A mixture of 4-methyl-2-methylthio-pyrimidine (30g, 0.21mol) and methyl benzoate 
(30g, 0.21mol) is added to a solution of potassium tert-butoxide (54g, 0.48mol) in 
tetrahydrofuran (350ml) with cooling in such a way that the reaction temperature does not 

15 exceed +20°C. After stirring the mixture for additional 20 minutes the solution is poured 
onto crushed ice. The resulting solution is acidified with concentrated hydrochloric acid 
and extracted with ethyl acetate. Drying of the organic phase, filtering and evaporation of 
the solvent under reduced pressure gives the 2-(2-methylthio-pyrimidin-4»yl)-l-phenyl- 
ethanone in form of a mixture of tautomers. 

20 b) 2"Bromo-2-(2-methvlthio-pvrimidin-4>vlVl-phenvl-ethanone 



Bromine (24.1g, O.lSmol) is added with stirring to 2-(2-methylthio-pyrimidin-4-yl)-l- 
phenyl-ethanone (36.8g, 0.15mol) in acetic acid (300ml) in such a way that the reaction 
temperature does not exceed +25°C and the color of the bromine is discharged 
25 immediately. After the addition of the bromine solution the solvent is removed by 



pvrimidin-2-vl 1-N-phenvl-amine 




10 a) 



2-(2-Methvlthio-pvrimidin-4-vl)-l-phenvl-ethanone 





o 
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evaporation under vacuum. The pH of the resulting oil is adjusted to 8 using an aqueous 
saturated sodium bicarbonate solution and the product is extracted several times with 
diethylther. Drying the combined extracts with magnesium sulfate, filtering and 
evaporation of the solvent gives the crude 2-bromo-2-(2-methylthio-pyrimidin-4-yl)-l- 
5 phenyl-ethanone in form of an oil of sufficient purity for the following step, 
c) 4-(2-Amino-4-phenvl4hiazol-5-vlV2-methvlthio-pvrimidine 



A solution of 2-bromo-2-(2-methylthio-pyrimidin-4-yl)-l -phenyl-ethanone (45g, 
0.14mol) and thiourea (21. 2g, 0.28mol) in ethanol (300ml) is heated at reflux for 4 hours. 

10 On cooling the product starts to crystallize as salt. It is filtered with suction and washed 
with ether. The free amine is obtained by partitioning of the product between an aqueous 
solution of sodium bicarbonate and a 1:1 mixture of ethyl acetate and tetrahydrofuran, 
followed by drying of the organic phase over magnesium sulfate, filtering and 
evaporation of the solvents. The 4-(2-amino-4-phenyl-thiazol-5-yl)-2-methylthio- 

15 pyrimidine is obtained in crystalline form, m.p. 208-209°C. 

d) 4-(2-Amino-4-phenvl-thiazol-5-vlV2-methvlsulfmvl-pvriinidine 



A suspension of 4-(2-amino^-phenyl-thiazol-5-yl)-2-methylthio-pyiiinidine (16.5g, 
O.055mol) in methylene chloride (350ml) is cooled to 0°C. After the addition of m- 

20 chloro perbenzoic acid (14.9g, content of 70% peracid, 0.06mol) in 5 portions the 

resulting solution is stirred for an additional hour. The reaction mixture is neutralized by 
addition of a saturated aqueous solution of sodium bicarbonate yielding a crystalline 
suspension of the product. After addition of hexane the precipitated 4-(2-amino-4-phenyl- 
thiazol-5-yl)-2-methylsulfinyl-pyrimidine is filtered with suction, washed with water and 

25 diethyl ether and finally dried at +50°C under high vacuum. 





«3 
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e) N-r4-(2-Amino-4-phenvl-thiazol-5^^ 

O-rO 

A mixture of 4-(2-amino-4-phenyl-th^ (0.5g, 
L58mmol) and aniline (1.5g, 15.8mmol) is heated at +100°C. After the addition of boron 
5 trifluoride diethyl etherate (3 drops) the solution is heated at +150°C for half an hour. On 
cooling the product starts to crystallize. The crystals are filtered and washed thoroughly 
with diethyl ether to give the N-[4~(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N- 
phenyl-amine in pure form, having a m.p. of 244-245°C. 

f) A suspension of [4-(2-amino^-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-phenyl- 
10 amine (0.28g, 0.81mmol) in dimethylacetamide dimethylacetal (0.22g, 1.62mmol) and 

dimethylformamide (10ml) is heated at 140°C for 4 hours. After distilling off all volatile 
compounds the residue is purified by chromatography on silicagel (eluent ethyl acetate/ 
hexane) to give in form of a yellow powder, m.p. 196-197°C. 

Synthesis Example 2: N44-(2-Acetvlamino^phenvl-lMazol-5-vlVpvriniidm->2-vl1^N 
15 phenyl-amine 




A suspension of N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-phenyl-amine 
(0.25g, 0.7mmol), acetic acid anhydride (O.llmg, l.lmmol), triethylamine (O.llmg, 
20 1 . lmmol) and a catalytic amount of N,N-dimethylaminopyridine is heated at reflux for 1 8 
hours. The volatiles are evaporated under reduced pressure and the product is crystallized 
by the addition of diethyl ether. Filtering and drying gives the N-[4-(2-acetylamino-4- 
phenyl-thiazol-5-yl)-pyrimidan-2-yl]-N-phenyl-amine, m.p. > 260°C. 




25 
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Synthesis Example 3: N-l4-r2-f3-Methvlbutvl-amino)-4-pheiivI-thia2ol-5-vn- 
pvrimidin-2-vl )-N-phenvl-amine 



Vy — n s N — / w 




5 Sodium cyanoborohydride (92mg, 1.3mmol) is added at room temperature to a 

suspension of N-[4~(2-amino^-phenyl-thia2ol-5-yl)-pyrimidin-2-yl]-N-phenyl-ainine 
(150mg, 0.4mmol) and isovalerianaldehyde (113mg, 1.3mmol) in a mixture of methanol 
(13ml), acetic acid (0.3ml) and water (0.05ml). The reaction mixture is stirred at room 
temperature for 18 hours. Partitioning of the mixture between water and ethyl acetate, 

10 drying over magnesium sulfate, filtering and evaporating of the solvents under reduced 
pressure gives the crude product. After crystallization from a mixture of diethyl ether and 
hexane the N-{4-[2-(3-methylbutyl-am^^ 
phenyl-amine has a m.p. of 170-172°C. 

Synthesis Example 4: N-r4-(2-Amino-4-phenvl-thiazol-5-vl)-pvrimidin-2-vl1-N-r3"(3- 
15 hvdroxv-3~methvl-l-butvnvlVphenvl1-amine 



a) N~r4-(2-Amino-4-phenvl-thiazol-5-vn-pvrimidin-2-vl1-N-(3-iodo-phen 



A mixture of 5-(2-methylsulfinyl-pyrimidiri-4-yl)-4-phenyl-2-amino-thiazole (2.0g, 
20 6.3mmol) and m-iodoaniline (7.0g, 3 1 .6mmol) is heated at +100°C. After the addition of 
boron trifluoride diethyl etherate (3 drops) the solution is heated at +150°C for half an 
hour. On cooling the product starts to crystallize. The N-[4-(2-amino-4-phenyl-thiazol-5- 
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yl)-pyrimidin-2-yl]-N-(3-iodo-phenyl)-amine after chromatography (eluent: 2:1 mixture 
of ethyl acetate / hexane) has a m.p. of 243-244°C. 

b) A suspension of N-[4-(2-amino^phenyl-thiazol-5-y])-pyrimidin-2-yl]-N-(3-iodo- 
phenyl)-amine (300mg, 0.64mmol) and 2-methyl-3-butyn-2-ol (HOmg, 1.3mmol) in 

5 dimethylformamide (20ml) and diisopropylamine (5ml) are stirred in the presence of bis 
triphenylphosphine palladiumdichloride (20mg), triphenylphosphine (20mg) and copper 
iodide under a nitrogen atmosphere for 16 hours. After an aqueous work-up the residue is 
purified by chromatography (eluent: 1:2 mixture of ethyl acetate/hexane) to give the N- 
[4-(2-amino-4~phenyl-thiazol-5-yl)-pyriim 

10 butynyl)-phenyl]-amine, m.p. 262-263°C. 

Synthesis Example 5: N-r4-(2-ArmncH4-phenvl-thiazol-5-vlVpvrimidin-2-vI1--N-(3\4- 
dimethoxv-biphenvl-3-vl)-amine 




o — CH 3 



A solution of N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-(3-iodo-phenyl)- 
15 amine (300mg, 0.64mmol) and 3,4-dimethoxyphenylboronic acid (122mg, 0.66mmol) in 
dimethoxyethane (8ml) and aqueous potassium carbonate (13ml) are stirred in the 
presence of tetrakis triphenylphosphine palladium (15mg) under a nitrogen atmosphere at 
reflux for 1 hour. After an aqueous work-up the residue is purified by chromatography 
(eluent: 2:1 mixture of ethyl acetate/hexane) to give the N-[4-(2-amino-4-phenyl-thiazol- 
20 5-yl)-pyrimidin-2-yl]-N-(3\4 -dimethoxy-biphenyl-3-yl)-amine, m.p. 236-237°C. 

Synthesis Example 6: N-r4-(2-Amino-4-phenvl-thiazol-5-vlVpvrimidin-2-vl1-N-r3-(2- 
hvdroxv-2-methvl-ethvlVphenvll-amine 




a) N-r4-(2-Ajmino-4-phenvl-thiazol-5^ 
25 phenvD-amine 

A mixture of 2-amino-4-phenyl-5-(2-methylsulfinyl-pyrimidin-4-yl)-thiazole (2.0g, 
6.3mmol) and m-amino benzoic acid methyl ester (13.0g, 90mmol) is heated at +100°C. 
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After the addition of boron trifluoride diethyl etherate (3 drops) the solution is heated at 
+150°C for half an hour. After chromatography (eluent: ethyl acetate / hexane) the N-[4- 
(2-amino-4-phenyl-thiazol-5-yl)-py^ 
hasam.p. of 223-225°C. 

5 b) To a suspension of N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-(3- 
methoxycarbonyl-phenyl)-amine (800mg, 2.0mmol) in tetrahydrofuran (30ml) is added a 
solution of methyl magnesium chloride (6ml of a 20% THF solution) without cooling. 
The temperature of the reaction mixture rises to about +45°C and the starting material 
dissolves immediately yielding a yellow clear solution. After an additional hour the 

10 solution is poured onto crushed ice and ammonium chloride. The colorless precipitate is 
filtered and washed with ethyl acetate and tetrahydrofuran. The organic phases are 
pooled, dried and concentrated under reduced pressure. Chromatography of the resulting 
solid gives the N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyriniidin-2-yl]-N-[3-(2-hydroxy-2- 
methyl-ethyl)-phenyl]-amine, m.p. 219-220°C. 

15 Synthesis Example 7: N-[4-( 2-Am mo-4-phenvl-thiazol-5-vl)-pvrimidin-2-vl1-N-f3-hv- 



To a suspension of N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-(3- 
methoxycarbonyl-phenyl)-amine (800mg, 2.0mmol) in tetrahydrofuran (25ml) is added a 

20 solution of sodium dihydro-bis(2-methoxyethoxy)aluminate in toluene (3ml of a 3.5M 
solution) without cooling. The temperature of the reaction mixture rises to about +40°C 
and the starting material dissolves immediately yielding a yellow clear solution. After an 
additional hour the solution is poured onto crushed ice and ammonium chloride. The 
colorless precipitate is filtered and washed with ethyl acetate and tetrahydrofuran. The 

25 organic phases are pooled, dried and concentrated under reduced pressure. 

Chromatography of the resulting solid gives the N-[4-(2-amino-4-phenyl-thiazol-5-yl)- 
pyrimidin-2-yl]-N-(3-hydroxymethyl--phenyl)-amine, m.p. 214-21 5°C. 



droxvmethvl-phenvD-amine 
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Synthesis Example 8: N-r4-(2-Anuno-4-phenvI-thiazoI-5-vn^^ 
amine 




a) 2"rN,N-bis(2,2-DimethvIethoxvcarbonvnVaminol-4-phenvl-thiazole 




2-Amino-4-phenyl-thiazole (5.0 g, 28.4 mmol) is solved in 200 ml of dry THF and a 
solution of di-terf-butyl pyrocarbonate (13.6 g, 62.5 mmol) in THF is slowly (dropwise) 

10 added. A catalytic amount of DMAP is added to the reaction mixture before heating it to 
reflux for 12 hours. Work-up: after cooling to +25°C the reaction solution is poured on 
ice, acidified with 2N HC1 and extracted with diethylether. The organic phase is 
separated, dried with Na 2 S0 4 > filtered and the solvent is evaporated The residue is 
purified by chromatography over silica gel (eluent: PE/EE = 20:1). The 2-[N,N-bis(2,2- 

15 dimethylethoxycarbonyl)-amino]-4-phenyl-thiazole is obtained in form of a highly 
viscous oil. 

*H-NMR (CDCla): 1.48 (s, 18H, CH 3 ), 7.18 (s, 1H, H-5), 7.22-7.35 (m, 3H, H-3\4'), 7.79 
(d, 2H,H-2') 

b) 2-(2,2-Dimethvlethoxvcarbonvl-amino)-4-phenvl-thiazole 




The 2-|N^-bis(2,2-dimethylethoxycarbonyl)-amino]-4-phenyl-thiazole (10.7 g, 28.4 
mmol) is suspended in 100 mL of dry CH 2 C1 2 and 5 equivalents of trifluoroacetic acid are 
added. The mixture is stirred at +25°C while test samples are taken and analyzed by TLC 
until no starting material is left. 
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Work-up: The reaction mixture is poured into water, basified with saturated aqueous 
Na 2 C03-solution and extracted with CH2CI2 . The organic phases are combined , washed 
with saturated aqueous NaHC03-solution and saturated brine, dried with Na2SC>4 . The 
solvent is evaporated and the residue is dried in high vacuum. This quantitative obtained 
5 crude intermediate 2-[N,N-bis(2,2-dimethylethoxycarbonyl)-amino-4-phenylthiazole is 
directly used for the following reaction step. 

Yield: yellow highly viscous residue that builds a foam and solidifies when the last traces 
of solvent are evaporated, having a m.p.: 65-70°C 

X H-NMR (CDCh): 1.20 (s, 9H, C(CH 3 ) 3 ), 7.04 (s, 1H, H-5), 7.20-7.38 (m, 3H, H-3',4'), 
10 7.70-7.80 (d, 2H, H-2\ J 2 y = 20 Hz) 

c) 4-r2-(2,2-Dime1jivlethoxvcarbonvl-aimno)-4-phenvl-thiazol-5-vl1-2-iodo- 
pvrimidine 



The 2-D^,N-bis(2,2-dimethylethoxycarbonyl)-amino-4-phenyl-thiazole (0.50 g, 1.89 
15 mmol) is solved under a nitrogen atmosphere in 35 mL of dry THF. The solution is 

cooled to -78°C and a solution of n-BuIi in hexane (4.16 mmol) is added. The mixture is 
allowed to warm to -20°C and stirred for 1.5 hours at this temperature. Then the mixture 
is again cooled to -78°C and pre-dried ZnCl 2 (0.28 g, 2.08 mmol) in a small volume of 
dry THF is added dropwise at a rate which allows to keep the temperature of the mixture 
20 below -60°C. During the following 1.5 hours the mixture is warmed to +25°C, Pd(PPh 3 ) 4 
(0.011 g) and 2,4-diiodopyrimidine (0.63 g, 1.89 mmol) are added. The mixture is heated 
to reflux for 3 hours. 

Work-up: The reaction mixture is poured on aqueous solution of EDTA, basified with 
saturated aqueous Na 2 C0 3 -solution and extracted with diethyl ether. The crude 4-[2-(2,2- 
25 dimethylethoxycarbonyl-amino)-4-phenyl-thiazol-5-yl]-2-iodo-pyrimidine is purified by 
column chromatography on silica gel (eluent: PE/EE = 4:1). 
Yield: brownish crystals ; m.p.: 135-138°C 

^-NMR (CDC10: 1.49 (s, 9H, CH 3 ), 6.98 (d, 1H, H-5", J 5 v = 5 Hz), 7.35-7.57 (m, 5H, 
phenyl), 8.03 (d, 1H, H-6 ,f ), 9.00 (bs, 1H, NH). 
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d) N-(4-r2-(2.2-Dimethvlethoxvcarbonvl-aminoV4-phenvl-thiazol-5-vl1-p\^ 
2-vl ) -N-phen vl-amine 



The 4-[2-(2,2-dimethylethoxycarbon^^^ 

5 (0.082 g, 0. 17 mmol) is heated to reflux with aniline (0.032 g, 0.34 mmol) and dry p- 
toluene sulfonic acid (0.026 g, 0.136 mmol) in dry dioxane for five hours. 
Work-up: after cooling to room temperature the mixture is concentrated until nearly no 
solvent is present, poured into water, basified with saturated aqueous Na 2 C0 3 -solution 
and extracted with ethyl acetate. The combined organic extracts are washed with brine, 

10 dried and the solvent is evaporated. The crude N-{4-[2-(2,2-dimethylethoxycarbonyl- 
amino)-4-phenyl-thiazoI-5-yl]-pyrinri^ is purified by 

chromatography (silica gel, PE/EE 4:1)., yield the pure product as brownish crystals, 
having the m.p.: 290-292°C 

^-NMRfDMSO-^: 1.55 (s, 9H, CH 3 ), 6.42 (d, 1H, H-5", J 5 «6» = 5 Hz), 6.90 (t, 1H, H- 
15 4a, J 4a3a = 10 Hz), 7.28 (t, 2H, H-3a, J^a = 10Hz), 7.40-7.60 (m, 5H, phenyl), 7.73 (d, 
2H, H-2a), 8.20 (d, 1H; H-6"), 9.60 (s, 1H, NH), 11.79 (s, 1H, NHCO) 
13 C-NMR(DMSO-d^): 27.8 (q, CH 3 ), 81.7 (s, C(CH 3 ) 3 ), 107.8 (d), 118.8 (d)„ 121.4 (d), 
124.9 (s), 128.4 (d, 2C), 128.6 (d, 2C), 128.9 (d), 129.0 (d, 2C), 135.2 (s), 140.3 (s), 
150.6 (s), 152.8 (s), 157.8 (d), 158.6 (s), 159.6 (s), 160.6 (s) 
20 e) The N- { 4-[2-(2,2-dimethylethoxycarbonyl-amino)-4-phenyl-thiazol-5-yl]- 
pyrimidin-2-yl}-N-phenyl-amine (0.12 g, 0.27 mmol) is suspended in 5 mL of dry 
CH2CI2 and treated with 5 equivalents of trifluoroacetic acid. The reaction mixture is 
stirred for 12 hours at +25°C, then poured into water, basified with saturated aqueous 
Na 2 CC>3-solution and extracted with ethyl acetate. The combined organic extracts are 
25 concentrated to dryness and the last traces of solvent are evaporated in high vacuum. 
Yield: pure N-[4-(2-aminc^-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-phenyl-ainine in 
form of yellow crystals of low solubility having a m.p. of 247-250°C, 
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! H-NMR (DMSO-d fi)l 6.25 (d, 1H, H-5", J 5 ^ = 5 Hz), 6.92 (t, 1H, H-4a, J 4a 5a = 7 Hz), 
7.25 (t, 2H, H-3a, J2a3a = 8 Hz), 7.40-7.53 (m, 5H, phenyl), 7.60 (s, 2H, NH 2 ), 7.73 (d, 
2H, H-2a), 8.06 (d, 1H, H-6"), 9.45 (s, 1H, NH). 

13 C-NMRfDMSO^: 106.8 (d), 118.7 (d, 2C), 119.4 (s), 121.2 (d), 128.3 (d, 2C), 128.5 
5 (d), 128.7 (d, 2C), 128.9 (d, 2C), 135.9 (s), 140.5 (s), 153.3 (s), 157.0 (d), 158.7 (s), 
159.5 (s), 169.1 (s) 

Synthesis Example 9: N-r4~(2-Amino-4-phenvl-thiaz^^ 
chloro-phenvIVamine 




10 a) N-{4-r2-(2,2-DimethvlethoxvcarbonvI-amm^^ 
PVrimidin-2-vl 1-N-phenvI-amine 




The 4-[2-(2,2-dimethylethoxycarbonyl-amino)-4-^^ 

(0.20g, 0.416mmol) is heated to reflux with 3-chloro-aniline (0.106g, 0.833 mmol) and 
15 dry p-toluene sulfonic acid (0.064 g, 0.33 mmol) in dry dioxane for five hours. 

Work-up: after cooling to room temperature the mixture is concentrated until nearly no 
solvent is present, poured into water, basified with saturated aqueous Na 2 C0 3 -solution 
and extracted with ethyl acetate. The combined organic extracts are washed with brine, 
dried and the solvent is evaporated. The crude N-{4-[2-(2,2-dimethylethoxycarbonyl- 
20 amino)-4-(3-ch!oro-phenyl)4hiazol^^ is purified by 

chromatography (silica gel, PE/EE = 2:1)., yield the pure product as yellow crystals, 
having them.p.: 295-298°C. 

] H-NMR (DMSO-dai 1.52 (s, 9H, CH 3 ), 6.46 (d, 1H, H-5", J 5V = 5 Hz), 6.97 (d, 1H, H- 
4a, J 4a5 a = 10 Hz), 7.29 (t, 1H, H-5a, J 5a6a = 10Hz), 7.40-7.60 (m, 5H, phenyl), 7.63 (d, 
25 1H, H-6a), 8.05 (s, 1H, H-2a), 8.23 (d, 1H, H-6"), 9.85 (s, 1H, NH), 11.80 (s, 1H, NHCO) 
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13 C-NMR (DMSO-dO: 27.8 (q, CH 3 ), 81.7 (s, C(CH 3 ) 3 ), 108.2 (d), 117.0 (d), 117.9 (d), 
120.8 (d), 124.7 (s), 128.6 (d, 2C), 128.9 (d, 2C), 130.0 (d), 133.0 (s), 135.1 (s), 141.9 
(s), 150.9 (s), 152.8 (s), 157.8 (d), 158.7 (s), 159.3 (s), 160.8 (s). 
b) The N-{4-[2-(2,2-dimethyletto^ 

5 pyrimidin-2-yl}-N-phenyl-amine (0.05 g, 0.11 mmol) is suspended in 5 mL of dry 
CH 2 C1 2 and treated with 2 equivalents of trifluoroacetic acid. The reaction mixture is 
stirred for 48 hours at +25°C, then poured into water, basified with saturated aqueous 
Na2C03-solution and extracted with ethyl acetate. The combined organic extracts are 
concentrated to dryness and the last traces of solvent are evaporated in high vacuum. 

10 Yield: pure N-[4-(2-amino-4-phenyl-thiazol-5-yl>^ 

amine in form of yellow crystals of low solubility having a m.p. of 243-245°C 
3 H-NMR (DMSO-d*): 6.28 (d, 1H, H-5", J 5 » 6 - = 5 Hz), 6.97 (d, 1H, H-4a, J^sa = 7 Hz), 
7.27 (t, 1H, H-5a, J 5a6 a = 8 Hz), 7.40-7.55 (m, 5H, phenyl), 7.55-7.75 (m, 1H, H-6a), 7.65 
(s, 2H, NH 2 ), 8.00 (t, 1H, H-2a, long-dist.-J = 1 Hz), 8.10 (d, 1H, H-6"), 9.70 (s, 1H, NH) 

15 Synthesis Example 10: N-r4-(2-AnTdno-4-phenvI-thiazol-5-vlVpvrimidin-2-vl1-N-(3- 

fluoro-phenvlVaniine 




a) N-(4-r2-(2,2-Dimethvlethoxvcarbonvl-amino > >-4-(3-fluoro-phenvlVthiazol-5-vl1- 
pvrimidin-2-vl )-N-phenvI-amine 




The 4-[2-(2,2-cUmethylethoxycarbonyl-amino)-^^ 

(0.40g, 0.83 mmol) is heated to reflux with 3-fluoro-aniline (0.185 g, 1.66 mmol) and 
dry p-toluene sulfonic acid (0.127 g, 0.66 mmol) in dry dioxane for four hours. 
Work-up: after cooling to room temperature the mixture is concentrated until nearly no 
25 solvent is present, poured into water, basified with saturated aqueous Na 2 C0 3 -solution 
and extracted with ethyl acetate. The combined organic extracts are washed with brine, 
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dried and the solvent is evaporated. The crude N-{4-[2-(2^-dimethylethoxycarbony]- 
amino)-4-(3-fluoro-phenyl)-thiazol-5-yl)]-pyrinudin-2-yl}-N-phenyl-amine is purified by 
chromatography (silica gel, PE/EE = 2: 1)., yield the pure product as brownish crystals, 
having the m.p.: 294-297°C. 
5 'H-NMR roMSO-dgt: 1.52 (s, 9H, CH 3 ), 6.48 (d, 1H, H-5", J 5V = 5 Hz), 6.78 (t, 1H, H- 
4a, J 4a5a = 10 Hz, J 4aF = 10 Hz), 7.30 (q, 1H, H-5a, J 5a6a = 10Hz, J 5a F = 10 Hz), 7.40-7.60 
(m, 6H, phenyl, H-6a), 7.82 (dt, 1H, H-2a, J^p = 14 Hz, long-dist.-J = 2 Hz), 8.25 (d, 1H, 
H-6"), 9.85 (s, 1H, NH), 11.80 (s, 1H, NHCO). 

13 C-NMR(DMSO-dg): 27.8 (q, CH 3 ), 81.7 (s, C(CH 3 ) 3 ), 105.2 (dd, C-2a, 1^= 27 Hz), 

10 107.5 (dd, C-4a, J 4aF = 21 Hz), 108.3 (d), 114.4 (d, C-6a), 124.7 (s), 128.6 (d, 2C), 129.0 
(d, 2C), 129.7 (d), 129.9 (d), 135.1 (s), 142.2 (d, C-la, J laF = 11 Hz), 150.9 (s), 152.8 (s), 
157.8 (d), 158.7 (s), 159.4 (s), 160.8 (s), 162.3 (d, C-3a, J 3aF = 240 Hz) 
b) TheN-{4-t2-(2,2-dimethylemoxycarbonyl-amino)-4-(3-fluoro-phenyl)-thiazol-5-yl]- 
pyrimidin-2-yl}-N-phenyl-amine (0.05 g, 0.11 mmol) is suspended in 5 mL of dry 

15 CH 2 C1 2 and treated with 5 equivalents of trifluoroacetic acid. The reaction mixture is 
stirred for 12 hours at +25°C, then poured into water, basified with saturated aqueous 
Na 2 C0 3 -solution and extracted with ethyl acetate. The combined organic extracts are 
concentrated to dryness and the last traces of solvent are evaporated in high vacuum. 
Yield: pureN-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrirm 

20 amine in form of yellow crystals of low solubility having a m.p. of 243-245°C 

'H-NMR (DMSO-dA 6.31 (d, 1H, H-5", JW = 5 Hz), 6.75 (t, 1H, H4a, J 4a5 a = 8 Hz, J 4aF 
= 8 Hz), 7.28 (q, 1H, H-5a, J 5a6a = 8 Hz, J 5aF = 8 Hz), 7.38-7.60 (m, 6H, phenyl, H-6a), 
7.19 (s, 2H NH 2 ), 7.83 (d, 1H, H-2a, = 12 Hz), 8.12 (d, 1H, H-6"), 9.23 (s, 1H NH) 
13 C-NMR (DMSO-cU: 105.1 (dd, J CF = 27 Hz), 107.3 (dd, J CF = 21 Hz), 107.4 (d), 114.4 

25 (d), 1 19.2 (s), 128.6 (d, 2C), 128.8 (d, CM 1 ), 128.9 (d, 2C), 129.8 (dd, C-5a, J 5aF = 10 
Hz), 135.9 (s), 142.4 (d, C-la, J laF = 11 Hz), 153.7 (s), 157.0 (d), 158.8 (s), 159.3 (s), 
162.4 (d, C-3a, J 3aF = 240 Hz), 169.2 (s, C-2). 



30 
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Synthesis Example 11: N-r4-(2-Amino-4-phenvl4hia2oI-5-vl)-pvrimidin-2-vl1-N-(3- 
methoxv-phenvlVamine 




The4-[2-(2,2-dimethylethoxycarbonyl-amino)-4-pheny 

5 (l.Og, 2.1 mmol) is heated to reflux with 3-methoxy-aniline (0.32g, 0.29mL) and p- 
toluene sulfonic acid-mono hydrate (0.34g, 1.8 mmol) in dioxane for four hours. 
Work-up: when TLC-control indicates quantitative conversion (but still 2-spots at Rf = 
0.23 and 0.09, PE/EE 2:1) and after cooling to room temperature the mixture is 
concentrated until nearly no solvent is present, poured into a mixture ethyl acetate and 

10 water, basified with saturated aqueous Na 2 C0 3 -solution and extracted with ethyl acetate. 
The combined organic extracts are dried with Na 2 S0 4 and the solvent is evaporated. 0.87 
g of a brown residue remains. According to NMR-check this raw product contains about 
67% of the desired N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pyrimidin-2-yl]-N-(3-methoxy- 
phenyl)-amine and a more polar product. The amount necessary for the NMR is easily 

15 solved in CDC1 3 while larger quantities of are difficult to solve in CHC1 3 , ethyl acetate or 
DMSO, whereby the desired title product resolves easier than the main by-product The 
raw product-mixture is digerated with a small quantity of CHCI3 in order to separate it 
from the darkly colored impurities. The CHCl 3 -phase which contains most of the title 
product is decanted rapidly. lOOmg of the so-obtained raw-product-mixture is stirred in 

20 1ml of TFA/CH2CI2 (1:1) for 12 hours. 

Work-up: TLC control of the solution reveals only one spot at Rf = 0.09. The reaction 
solution is transferred to a separation funnel with ethyl acetate, neutralized with saturated 
aqueous NaHC0 3 -solution and extracted with ethyl acetate. The combined organic phase 
is dried with Na 2 S0 4 and the solvent is evaporated. The pure N-[4-(2-amino-4-phenyl- 

25 thiazol-5-yl)-pyrimidin-2-yl]-N-(3-methoxy-phenyl)-amine is obtained as yellow crystals 
in quantitative yield having a m.p. of 115-1 17°C. 

'H-NMR (DMSO-d*): 3.76 (s, 3H, CH 3 ), 6.24 (d, 1H, H-5", W = 5 Hz), 6.52 (d, 1H, J 
= 8 Hz), 7.14 (t, 1H, J = 8 Hz), 7.29 (d, 1H, J = 8 Hz), 7.40-7.55 (m, 6H, phenyl + 1H), 
7.63 (s, 2H, NH 2 ), 8.06 (d, 1H, H-6"), 8.10 (d, 1H, H-6"), 9.44 (s, 1H, NH). 
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Synthesis Example 12: N-l4-r2-(4-Methvlpiperazin-l-vn-4-phenvl-thiazol-5-vl1- 

pvrimidin-2-vl 1 1-N-phenvl-amine 




5 a) 



4-(2-Chloro-4-phenvl-thiazol-5-vlV2-methvlsulfinvl-pvrimjdine 



ci. 




To a suspension of copper-H-chloride (3.2g, 23.5mmol) and t-butylnitrite (2.9g 
,27.5mmo]) in acetonitrile (300m]) is added 4-(2-amino-4-phenyl-thiazol-5-yl)-2- 
methylsulfinyl-pyrimidine (6.2g, 19.6mmol) in small portions at room temperature. After 

10 stirring for three hours at room temperature the reaction mixture is diluted with ethyl 
acetate and washed repeatedly with water. Drying over magnesium sulfate, filtering, 
evaporating the solvents and purification by chromatography gives the 4-(2-chloro-4- 
phenyl-thiazol-5-yl)-2-methylsulfinyl-pyririiidine as a yellow colored solid, 
b) 4-f2-(4-MethvIpiperazin-l-vD- 4-phenvl-thiazol-5-vn-2-methvlsulfinvl- 

.15 pvrimidine 



A solution of N-methylpiperazine (0.6g, 6.0mmol) in tetrahydrofuran (5ml) is added to a 
well stirred solution of 4-(2-chloro-4-phenyl-thiazol-5-yl)-2-methylsulfinyl-pyrimidine 
(1.0g,3.0mmol) in tetrahydrofuran (20ml) at +5°C. The reaction mixture is allowed to 
20 warm to room temperature over night. Evaporation of the solvent leaves a crystalline 
residue that is suspended in water, filtered with suction, washed with diethyl ether and 
dried under vacuum. The product 4-[2-(4-methylpiperazin-l-yl)-4-phenyl-thiazol-5-yl]-2- 
methylsulfinyl-pyrimidine shows a m.p. of 166-169°C. 




WO 03/029249 



PCT/IB02/03868 



-40- 



c) A mixture of 4-[2-(4-methylpiperazin-l-yl)-4-phenyl-thiazol-5-yl]-2- 
methylsulfmyl-pyrimidine (0.5g, 1.25mmol) and aniline (1.5g, 15.8mmol) is heated at 
+100°C. After the addition of boron trifluoride diethyl etherate (3 drops) the solution is 
heated at +150°C for half an hour. After the reaction mixture is cooled to room 
5 temperature water and diethylether is added sequentially to precipitate the product The 
crystals are filtered and washed thoroughly with diethyl ether to give the N-{4-[2-(4- 
methylpiperazin-l-yl)-4-phenyl-thiazol-5-yI]-pyrimidin-2-yl }]-N-phenyl-amine in pure 
form, having a m.p. of 239-240°C. 

Using analogous procedures to the above described working examples the compounds of 
10 the following tables may be obtained. 

Table 01: Compounds of the general structure L01, wherein each individual species 
corresponds to the combination of the definitions Rj, R 2 , R 3 , R4, Rs, und Re of the lines 
of table A. 



15 Table 02: Compounds of the general structure 1.02, wherein each individual species 
corresponds to the combination of the definitions R u R 2 , R3, R4, R5, und Re of the lines 



Table 03: Compounds of the general structure 1.03, wherein each individual species 
20 corresponds to the combination of the definitions Rj, R 2 , R3, R4, R5, und Re of the lines 




of table A. 




(1.02) 



of table A. 




(1.03) 
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Table 04: Compounds of the general structure 1.04, wherein each individual species 
corresponds to the combination of the definitions R lt R 2 , R 3 , R 4 , R 5 , und R 6 of the lines 
of table A. 



"* c ^ O i-\ /- v Vv 

T ^ N h x — \ 



•R 



'5 



(1.04) 



5 Table 05: Compounds of the general structure 1.05, wherein each individual species 
corresponds to the combination of the definitions R u R2, R3, R4, R5, und R6 of the lines 
of table A. 



R s ( 1.05 ) 



Table 06: Compounds of the general structure 1.06, wherein each individual species 
10 corresponds to the combination of the definitions Ri,R 2 , R3, R4, R 5 , und R 6 of the lines 
of table A. 

H 3 C /-^ R3 V .R 4 



CH 3 r^n^^ 



(1.06) 



Table 07: Compounds of the general structure 1.07, wherein each individual species 
corresponds to the combination of the definitions Ri, R 2 , R 3 , R4, R5, und R 6 of the lines 
15 of table A. 



Table 08: Compounds of the general structure 1.08, wherein each individual species 
corresponds to the combination of the definitions Ri, R 2 , R 3 , R4, R 5 , und R 6 of the lines 
of table A. 
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(1.08) 



R r ^ 

Table 09: Compounds of the general structure 1.09, wherein each individual species 
corresponds to the combination of the definitions R u R 2 , R3, R4, R5, und R6 of the lines 
of table A. 





( 1.09 ) 



Table 10: Compounds of the general structure 1.10, wherein each individual species 
corresponds to the combination of the definitions Ri, R2, R3, R4, R5, und R6 of the lines 
of table A. 

(1.10) 




CH 



10 Table A: 



Comp- 
No. 


Ri 


R 2 


R 3 


R 4 


R5 


Re 


0001 


H 


H 


H 


-CH2-O-CH3 


H 


H 
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H 


H 


H 


-NH-CO-CH3 


H 


H 
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H 


H 


H 
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H 


H 
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H 


H 


H 


-CH(CH 3 )-NH-CO-CH 3 
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H 
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H 
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-CO-C 3 F 7 -n 


H 


H 


(3) -CO-O-CH2- (4) 


H 


0526 


-CO-C^-n 


H 


H 


-CH 2 -0-CO-CH 3 


H 


H 


0527 


-CO-C 3 F 7 -n 


H 


H 


-C(=NO-CH 3 )-CH 3 
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H 


0528 


-CO-C 3 F 7 -n 


H 


H 


-CO-0-CH 3 
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H 
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-CO-C3F7-11 


H 


H 


-OH 


OCH3 


H 


0533 


-CO-C3F7-11 


H 


H 


-OCH3 


H 


-OCH3 


0534 


-CO-C3F7-11 


H 


H 


-SCHj 


H 


H 


0535 


-CO-C3F7-11 


H 


H 


-OCH3 


H 


H 


0536 


-CO-C3F7-11 


H 


H 


-OCH3 


- 

OCH3 


-OCHj 


0537 


-CO-C3F7-11 
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H 


-OH 


- 

OCH3 


-OCH3 


0538 


-CO-C3F7-11 


H 


H 


H 


-SCH3 


H 


0539 


-CO-C3F7-11 


H 


H 


H 


-OCH3 


H 


0540 


-CO-C3F7-11 


H 


H 


-OCH3 


-OH 


H 


0541 


-CO-C 3 F 7 -n 


H 


-OCH3 


-CH 3 


H 


H 


0542 


-CO-C3F7-11 


H 


H 


-CH2-CH3 


H 


H 


0543 


-CO-C 3 F 7 -n 
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-OCH3 


-CH(CH 3 ) 2 


H 
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0544 


-CO-C 3 F 7 -n 


H 


H 


-C3H7-II 


H 
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0545 


-CO-C3F7-11 


H 


H 


-OCH2-CH3 


H 


H 


0546 


-CO-C3F7-11 


H 


H 


F 


H 


H 


0547 


-CO-C3F7-11 


H 
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CI 


H 
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0548 


-CO-C3F7-T1 


H 


H 


Br 


H 
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0549 
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CI 


CI 


H 
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-CO-C3F7-11 


H 


H 


-0-CH 2 -C=CH 


H 


H 


0561 


-CO-C3F7-11 


H 


H 


-NH-CH2-CH2-NH-CH3 


H 


H 


0562 


-CO-C3F7-11 


H 


H 


-SO2-C2H5 


H 


H 


0563 


-CO-C3F7-11 


H 


H 


-SO2-CH3 


CI 


H 


0564 


-CO-CH2-CM 


:o-ch 3 


H 


H 


-CH2-O-CH3 


H 


H 


0565 


-CO-CH2-O-CO-CH3 
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H 


-NH-CO-CH3 


H 


H 


0566 


-CO-CH2-O-CO-CH3 
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H 


-CH2-NH-CO-CH3 
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H 
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-CO-CH2-O-CO-CH3 
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H 
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CH 3 


H 


H 


0568 


-CO-CH2-O-CO-CH3 


H 


H 


-C(CH 3 )2-NH-CO- 
CH 3 


H 


H 
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-CO-CH2-O-CO-CH3 


TT 

H 


TT 

H 


-CH(CH3j-0-CH3 


H 


H 
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-CO-CH2-O-CO-CH3 


H 


H 


-C(CH 3 ) 2 -0-CH 3 


H 


H 
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-CO-CH2-O-CO-CH3 


H 


H 
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H 
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-CH2-O-CO-CH3 


H 


H 
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-CO-CH2-O-CO-CH3 
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H 
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H 


TI 
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-CO-CH2-O-CO-CH3 
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-CH2-CH2-O-H 


H 


H 
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-CO-CH2-O-CO-CH3 
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H 
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H 
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H 


H 
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H 


H 
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-CO-CH 2 -0-CO-CH 3 


H 


H 
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CH 3 


H 


H 


0586 


-CO-CH2-O-CO-CH3 


H 


H 




H 


H 


0587 


-CO-CH2-O-CO-CH3 


H 


H 




H 


H 


0588 


-CO-CH2-O-CO-CH3 


H 


H 


H 


H 


H 


0589 


-CO-CH2-O-CO-CH3 


H 


H 


CN 


H 


H 


0590 


-CO-CH2-O-CO-CH3 


H 


H 


^(CHs^-OH 


H 


H 


0591 


-CO-CH 2 -0-CO-CH 3 


H 


H 


-CH 2 -OH 


H 


H 


0592 


-CO-CH2-O-CO-CH3 


H 


H 


-CO-CH3 


H 


H 


0593 


-CO-CH2-O-CO-CH3 


H 


H 


-C(=NOH)-CH 3 


H 


H 


0594 


-CO-CH2-O-CO-CH3 


H 


H 


-CH(OH)-CH 3 


H 


H 
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-CO-CH2-O-CO-CH3 


H 


H 
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H 
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-CO-CH2-O-CO-CH3 


H 


H 


-CH 2 -0-CO-CH 3 


H 


H 
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H 


H 
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H 
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OCH3 


-OCH3 
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H 


H 


H 


-SCH 3 
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0609 
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H 

XX 


H 


H 


-OCH3 
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XX 


H 

XX 
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H 
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XX 
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PI 
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0691 
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XX 
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XX 


XX 
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XX 
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XX 
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H 
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XX 
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XX 
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H 
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H 


H 
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0635 


-CO-QtFs 


H 
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-CH2-O-CH3 


H 
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0636 


-CO-C 2 F 5 


H 
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-NH-CO-CH3 


H 
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0637 


-CO-C 2 F s 


H 
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-CH2-NH-CO-CH3 


H 
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-CO-C2F5 


H 
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-CH(CH 3 )-NH-CO-CH 3 


H 
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-CO-C2F5 


H 


H 


-C(CH 3 ) 2 -NH-CO-CH 3 


H 


H 


0640 


-CO-C2F5 


H 


H 


-CH(CH 3 )-0-CH 3 


H 


H 


0641 


-CO-C 2 F 5 


H 


H 


-C(CH 3 ) 2 -0-CH 3 


H 


H 


0642 


-CO-C2F5 


H 


H 


-CH(CH 3 )-0-CO-CH 3 ; 


H 


H 


0643 


-CO-C 2 r5 


TT 

Jci 


TT 

ji 




jn 


XJ 
XI 


0644 


-CO-C2F5 


H 


H 


-CCCHs^O-CO-CHs 


H 


H 


0645 


-CO-C2F5 


H 


H 


-CHrCH^O-H 


H 


H 


0646 


-CO-C2F5 


H 


H 


-CH 2 -CH 2 -0-CH 3 


H 


H 


0647 


-CO-CzFs 


H 


H 


O 


H 


H 


0648 


-CO-C2F5 


H 


H 


-<3, 


TT 

H 


TT 

H 


0649 


-CO-G>F< 


H 
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0650 


-CO-C 2 F 5 
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XX 
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CN 
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XX 
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XT 
XI 


TT 
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H 


XX 
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XX 
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XX 
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XT 
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tt 

XX 


-CO-CH3 
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TT 
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XT 
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TT 
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XX 
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XT 
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XT 
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XT 
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XT 
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XT 
XI 
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TT 
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XT 
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XT 
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TT 
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XT 
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XT 

XX 
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XT 

XX 
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XT 
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.CH2-CH2-0-CH2-CH2- 


H 


-CH 2 -CH 2 -CN 


H 


H 




VwXJL2 ^ v^x±2 v^x±2 


H 


-CHfCH^V-CHo-CN 


H 


XX 


1519 


-CH2-CH2-O-CH2-CH2- 


H 


-CH2-CO2-CH3 


H 


H 


XJZAJ 


-V^ri2-V->xi2 ^ "v^Xl2 -V-.ri2 


XI 
XX 


-V^XX\v^XX3 y v^v^2 


XJ 
XX 


XX 


1521 


-GH 2 -CH2-N(CH 3 )-CH2- 
v^ri2" 


H 


-CH2-0-CH 3 


H 


H 


1522 


-CH2-CH2-N(CH 3 )-CH 2 - 

PXJL 
^tl2" 


H 


-NH-CO-CH 3 


H 


H 


1523 


-CH2-CH2-N(CH 3 )-CH 2 - 

v^Jl2~ 


H 


-CH 2 -NH-CO-CH 3 


H 


H 


1524 


-CH r CH 2 -N(CH 3 )-CH 2 - 


H 


-CH(CH 3 )-NH-CO-CH 3 


H 


H 


1525 


-CH 2 -CH2-N(CH 3 )-CH 2 - 

V-^x Ji2 


H 


-C(CH 3 ) 2 -NH-CO-CH 3 


H 


H 


1526 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-CH(CH 3 )-0-CH 3 


H 


H 


1527 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-C(CH 3 ) 2 -0-CH 3 


H 


H 


1528 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH(CH 3 )-0-CO-CH 3 


H 


H 


1529 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -0-CO-CH 3 


H 


H 


1530 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CHz- 


H 


-C(CH 3 ) 2 -0-CO-CH 3 


H 


H 
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1531 


-CH 2 -CH2-N(CH 3 )-CH2- 
CH 2 - 


H 


-CH 2 -CH 2 -0-H 


H 


H 


1532 


-OT 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -CH 2 -0-CH 3 


H 


H 


1533 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


o 


H 


H 


1534 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-<1 


H 


H 


1535 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


H 3 C O 


H 


H 


1536 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


"<? 


H ; 


H 


1537 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 




H 


H 


1538 


-CH 2 -CH r N(CH 3 )-CH 2 - 
CH 2 - 


H 




H 


H 


1539 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-o 


H 


H 


1540 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


— l/ \~ CH 3 


H 


H 


1541 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


— t/ \) 


H 


H 


1543 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-NO 

-CH 3 


H 


H 


1544 


r<(TT nTT \T/nTT \ /"ITT 

-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


TT 

H 


-o 


TT 

H 


H 


1545 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-o 


H 


H 


1546 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


H 


H 


H 
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1547 


-CH 2 -CH2-N(CH 3 )-CH 2 - 
CH 2 - 


H 


CN 


H 


H 


1548 


-CH 2 -CH2-N(CH 3 )-CH 2 - 
CH 2 - 


H 


-C(CH 3 ) 2 -OH 


H 


H 


1549 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -OH 


H 


H 


1550 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CO-CH 3 


H 


H 


1551 


-CHz-CHa-NCCH^-CHz- 
CH 2 - 


H 


-C(=NOH)-CH 3 


H 


H 


1552 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH(OH)-CH 3 


H 


H 


1553 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


(3) -CO-O-CHV (4) 


H 


1554 


-CH 2 -CH r N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -0-CO-CH 3 


H 


H 


1555 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-C(=NO-CH 3 )-CH 3 


H 


H 


1556 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CO-0-CH 3 


H 


H 


1557 


-CHz-CHrNCCH^-CHz- 
CH 2 - 


H 


-NH-CO-C 3 H 5 -cycl. 


H 


H 


1558 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CO-CH 3 


CI 


H 


1559 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-OH 


H 


H 


1560 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-OH 


OCH 3 


H 


1561 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-OCH 3 


H 


-OCH 3 



WO 03/029249 



PCT/IB02/03868 



-111- 



1562 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-SCH 3 


H 


H 


1563 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-OCH 3 


H 


H 


1564 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-OCH 3 


OCH3 


-OCH3 


1565 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-OH 


OCH3 


-OCH 3 


1566 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CHi- 

V^J. A2 


H 


H 


-SCH 3 


H 


1567 


-CH 2 -CH 2 -N(CH 3 )-CH r 
CHo- 


H 


H 


OCH3 


H 


1568 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 

CH>- 


H 


-OCH 3 


-OH 


H 


1569 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH-,- 


-OCH 3 


-CH 3 


H 


H 


1570 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CHo- 


H 


-CH2-CH3 


H 


H 


1571 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


-OCH 3 


-CH(CH 3 ) 2 


H 


H 


1572 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-C3H7-II 


H 


H 


1573 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-OCH 2 -CH 3 


H 


H 


1574 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


F 


H 


H 


1575 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


CI 


H 


H 


1576 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


Br 


H 


H 
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1577 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


CI 


CI 


H 


1578 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


OH 


OH 


OH 


1579 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
ru,. 


CI 


CI 


H 


CI 


1580 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 

V-JCX2 


H 


-CF 3 


H 


H 


1581 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-OCF 3 


H 


H 


1582 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-C 2 F 5 


H 


H 


1583 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-C4H 9 -tert 


H 


H 


1584 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-OQjHv-i 


H 


H 


1585 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 


H 


-SO-CH3 


H 


H 


1586 


-.CH 2 -CH2-N(CH 3 )-CH 2 - 
v^jn 2 


H 


-S0 2 -CH 3 


H 


H 


1587 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 

v-JTJL 2 


H 


-NH-CH 2 -CH 3 


H 


H 


1588 


-CH2-CH 2 -N(CH 3 >CH 2 - 
CH 2 - 


H 


-0-CH 2 -CH=CH 2 


H 


H 


1589 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-0-CH 2 -C=CH 


H 


H 


1590 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-NH-CH 2 -CH 2 -NH-CH 3 


H 


H 


1591 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-S0 2 -C 2 H 5 


H 


H 
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-L,ri2-\^ti2-N (UJti3j-iJbi2- 
CH 2 - 


TT 

JrdL 


-0U2-CXI3 


CI 


TT 

H 


1593 


-CH2-CH.2-N(CH3)-CH2- 
CH 2 - 


TT 

H 


/-ITT /TXT 

-CH 2 -CN 


H 


H 


1594 


-CH2-CH 2 -N(CH 3 )-CH2- 
CH 2 - 


H 


-CH-(CH 3 )-CN 


H 


H 


1595 


-CH2-CH 2 -N(CH 3 )-CH2- 
CH 2 - 


H 


-C(CH 3 ) 2 -CN 


H 


H 


1596 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH-(C 2 H 5 )-CN 


H i 


H 


1597 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-C(C 2 H 5 ) 2 -CN 


H 


H 


1598 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -CH 2 -CN 


H 


H 


1599 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH(CH 3 )-CH 2 -CN 


H 


H 


1600 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH 2 -C0 2 -CH 3 


H 


H 


1601 


-CH 2 -CH 2 -N(CH 3 )-CH 2 - 
CH 2 - 


H 


-CH(CH 3 )-C0 2 -CH 3 


H 


H 



For the following example compounds physico-chemical data have been obtained and are 
displayed in order to illustrate the working of the present invention, including the 
outlined methods of synthesis. The number of given data may not be interpreted as a 
limitation of the invention. 
Table B: 



Comp. 
No. 


Melting point [OC] 
or 

1H-NMR [8 in ppm] 


01.0025 


244-245 


01.0026 


260-261 


01.0027 


219-220 



Comp. 
No. 


Melting point [OC] or 
1H-NMR [8 in ppm] 


02.0031 


260-261 


02.0038 


256-258 


02.0041 


238-240 
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A1 AAOO 

01.0028 


214-210 


01.0029 


228-229 


01.0030 


>260 


01.0031 


216-217 


01.0032 


>260 


01.0034 


237-238 


01.0035 


223-225 


01.0038 


133-234 


01.0039 


244-245 


01.0042 


115-117 


01.0052 


243-245 


01.0169 


244-245 


01.0307 


>260 


01.0315 


235-236 


01.0377 


>260 


01.0448 


188-189 


01.0588 


255-256 


01.0658 


206-207 


01.0729 


>260 


01.0869 


196-197 


01.0940 


230 


01.1013 


>260 


A1 1 AOO 

01.1083 


178-179 


01.1465 


233-234 


01.1546 


239-240 


02.0026 


236-238 


02.0027 


252-253 


02.0028 


>260 



UZ.0042 


2Z3-22j 


AO AACO 


OAO 11 A 

208-210 


02.0054 


>260 


02.0058 


>260 


02.0059 


>260 


02.0061 


239-240 


02.0063 


222-223 


02.0123 


>260 


02.0124 


>260 


02.0193 


>260 


02.1130 


259-260 


03.0025 


>260 


03.0026 


>260 


03.0029 


255-256 


03.0035 


241.242 


03.0236 


224.227 


03.0242 


88-91 


04.0035 


236-237 


06.0025 


>260 


06.0026 


>260 


06.0029 


>260 


06.0035 


249-250 


A*7 nnoc 

U7.UU25 


212-213 


07.0026 


234-235 


07.0029 


198-200 


10.0029 


228-229 


10.0518 


90-92 







In the following, examples of test systems in plant protection are provided which can 
demonstrate the efficiency of the compounds of the formula I (designated as „active 
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ingredient"or „test compounds"): 
Biological Examples 

Example B-l: Effect against Puccinia graminis on wheat (brownrust on wheat) 

a) Residual protective activity 

5 1 week old wheat plants cv. Anna are treated with the formulated test-compound (0.02 % 
active substance) in a spray chamber. Two days after application wheat plants are 
inoculated by spraying a spore suspension (1 x 10 s ureidospores/ml) on the test plants. 
After an incubation period of 1 day at +20°C and 95% relative atmospheric humidity (r. 
h.) plants are kept for 9 days at +20°C and 60% r.h. in a greenhouse. The disease 
10 incidence is assessed 10 days after inoculation. 

Compounds of Tables 1 to 10 show good activity in this test. 

b) Systemic activity 

An aqueous spray liquor prepared from the formulated test compound (0.002 % active 
substance, based on the volume of soil) is poured onto wheat plants 5 days after sowing. 
15 Care is taken that the spray liquor does not come into contact with the above-ground parts 
of the plant. 48 hours later, the plants are inoculated with a spore suspension of the 
fungus. After an incubation period of 48 hours (95 to 100 % r.h. at +20°C), the plants are 
placed in a greenhouse at +20°C. 12 days after infection, the disease incidence is 
evaluated. 

20 Compounds of Tables 1 to 10 show good activity in this test. 

Example B-2: Effect against Phvtophthora infestans on tomatoes (late blight on potato) 
a") Residual protective activity 

3 week old tomato plants cv. Roter Gnom are treated with the formulated test compound 
(0.02 % active substance) in a spray chamber. Two day after application the plants are 
25 inoculated by spraying a sporangia suspension (2 x 10 4 sporangia/ml) on the test plants. 
After an incubation period of 4 days at +18°C and 95% r. h. in a growth chamber the 
disease incidence is assessed. 

Compounds of Tables 1 to 10 show good activity in this test. 

At the indicated concentration compounds 01.0025, 01.0028, 01.0031, 01.0307, 01.0315, 
30 01.0729, 02.0027, 02.0028, 02.0031, 02.0038, 10.0029, and 10.0518 exhibited over 70% 
control of the fungal infection in this test. 
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b) Systemic activity 

An aqueous suspension prepared from the formulated test compound (0.002 % active 
substance, based on the volume of soil) is poured onto tomato plants which have been 
cultivated for three weeks. Care is taken that the spray liquor does not come into contact 
5 with the above-ground parts of the plant. 48 hours later, the plants are inoculated with a 
sporangia suspension of the fungus. Evaluation of the disease incidence takes place 5 
days after infection, during which period conditions of 90 to 100 % r.h. and +20°C are 
maintained. 

Compounds of Tables 1 to 10 show good activity in this test. 
10 At the indicated concentration compounds 01.0025, 01.0028, 01.0031, 01.0307, 01.0315, 
01.0729, 02.0027, 02.0028, 02.0031, 02.0038, 10.0029, and 10.0518 exhibited over 
70% control of the fungal infection in this test. 

Example B-3: Effect against Phvtovhthora infestans I potato (late blight on potato) 
5 week old potato plants cv. Bintje are treated with the formulated test compound (0.02 
15 % active substance) in a spray chamber. Two days after application the plants are 

inoculated by spraying a sporangia suspension (1.4 x 10 s sporangia/ml) on the test plants. 
After an incubation period of 4 days at + 18°C and 95% r. h. in a growth chamber the 
disease incidence is assessed. 

Compounds of Tables 1 to 10 show good activity in this test. 
20 At the indicated concentration compounds 01.0025, 01.0028, 01.0031, 01.0307, 01.0315, 
01.0729, 02.0027, 02.0028, 02.0031, 02.0038, 10.0029, and 10.0518 exhibited over 70% 
control of the fungal infection in this test. 

Example B-4: Effect against Plasmopara viticola on grapevine (grape downy mildew) 
5 week old grape seedlings cv. Gutedel are treated with the formulated test compound 

25 (0.02 % active substance) in a spray chamber. One day after application grape plants are 
inoculated by spraying a sporangia suspension (4 x 10 4 sporangia/ml) on the lower leaf 
side of the test plants. After an incubation period of 6 days at +22°C and 95% r. h. in a 
greenhouse the disease incidence is assessed. 
Compounds of Tables 1 to 10 show good activity in this test. 

30 At the indicated concentration compounds 01.0025, 01.0027, 01.0028, 01.0030, 01.0031, 
01.0034, 01.0042, 01.0169, 01.0658, 01.0729, 01.0869, 02.0027, 02.0028, 02.0031, 
02.0038, 10.0029 and 10.0518 exhibited over 70% control of the fungal infection in this 
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test. 

Example B-5: Residual protective activity against Venturia inaequalis on apples (scab 
on apple) 

4 week old apple seedlings cv. Mcintosh are treated with the formulated test compound 
5 (0.02 % active substance) in a spray chamber. One day after application apple plants are 

inoculated by spraying a spore suspension (4 x 10 5 conidia/ml) on the test plants. After 
an incubation period of 4 days at +21°C and 95% r. h. the plants are placed for 4 days at 
+21°C and 60% r. h. in a greenhouse. After another 4 day incubation period at +21°C and 
95% r. h. the disease incidence is assessed. 
10 Compounds of Tables 1 to 10 show good activity in this test. 

Example B-6: Effect against Ervsiphe sraminis on barley (powdery mildew on barley) 

a) Residual protective activity 

Barley plants of approximately 8 cm height are sprayed to drip point with an aqueous 
spray liquor prepared from wettable powder of the active ingredient (0.02 % active 
15 . substance), and dusted 3 to 4 hours later with conidia of the fungus. The infected plants 
are placed in a greenhouse at +22°C. 12 days after infection, the fungal attack is 
evaluated. 

Compounds of Tables 1 to 10 show good activity in this test. 

b) Systemic activity 

20 An aqueous spray liquor prepared from the formulated test compound (0.002 % active 
substance, based on the volume of soil) is poured onto barley plants of approximately* 
8 cm height. Care is taken that the spray liquor does not come into contact with the 
above-ground parts of the plant. 48 hours later, the plants are dusted with conidia of the 
fungus. The infected plants are placed in a greenhouse at +22°C. 12 days after infection, 

25 the disease incidence is evaluated. 

Compounds of Tables 1 to 10 show good activity in this test. 
Example B-7: Botrvtis cinerea / grape (botrytis on grapes) 

5 week old grape seedlings cv. Gutedel are treated with the fonnulated test compound 
(0.02% active substance) in a spray chamber. Two days after application grape plants are 

30 inoculated by spraying a spore suspension (1 x 10 6 conidia/ml) on the test plants. After 
an incubation period of 4 days at +21°C and 95% r. h. in a greenhouse the disease 
incidence is assessed. 
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Compounds of Tables 1 to 10 show good activity in this test. 

At the indicated concentration compound 01.0042 exhibited over 70% control of the 

fungal infection in this test. 

Example B-8: Effect against Botrvtis cinerea I tomato (botrvtis on tomatoes) 
5 4 week old tomato plants cv. Roter Gnom are treated with the formulated test compound 
0.02 % active substance) in a spray chamber. Two days after application tomato plants 
are inoculated by spraying a spore suspension (1 x 10 5 conidia/ml) on the test plants. 
After an incubation period of 4 days at +20°C and 95% r. h. in a greenhouse the disease 
incidence is assessed. 
10 Compounds of Tables 1 to 10 show good activity in this test. 

At the indicated concentration compound 01.0042 exhibited over 70% control of the 
fungal infection in this test. 

Example B-9: Effect against Pyricularia orvzae I rice (rice blast) 
3 week old rice plants cv. Sasanishiki are treated with the formulated test compound 
15 (0.02 % active substance) in a spray chamber. Two days after application rice plants are 
inoculated by spraying a spore suspension (1 x 10 5 conidia/ml) on the test plants. After 
an incubation period of 6 days at +25°C and 95% r. h. the disease incidence is assessed. 
Compounds of Tables 1 to 10 show good activity in this test. 

Example B-10: Effect against Pvrenophora teres (Helminthosvorium) I barley (net blotch 
20 on barley) 

1 week old barley plants cv. Regina are treated with a ; formulated test compound (0.02 % 
active substance) in a spray chamber. Two days after application barley plants are 
inoculated by spraying a spore suspension (3 x 10 4 conidia/ml) on the test plants. After an 
incubation period of 2 days at +20°C and 95% r.h. plants are kept for 2 days at +20°C and 
25 60% r.h. in a greenhouse. The disease incidence is assessed 4 days after inoculation. 
Compounds of Tables 1 to 10 show good activity in this test. 
At the indicated concentration compound 01.0028 exhibited over 70% control of the 
fungal infection in this test. 

Example B-ll: Effect against Fusarium culmorum /wheat (fusarium head blight on 
30 wheat) 

A conidia suspension of F. culmorum (7 x 10 5 conidia/ml) is mixed with the formulated 
test compound (0.002 % active substance).. The mixture is applied into a pouch which 
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has been equipped before with a filter paper. After the application wheat seeds (cv. 
Orestis) are sown into the upper fault of the filter paper. The prepared pouches are then 
incubated for 11 days at approx. +10°C to + 18°C and a relative humidity of 100% with a 
light period of 14 hours. The evaluation is made by assessing the degree of disease 
5 occurrence in the form of brown lesions on the roots. 

Compounds of Tables 1 to 10 show good activity in this test. 

Example B-12: Effect against Septoria nodorum/ wheat (septoria leaf spot on wheat! 
1 week old wheat plants cv. Anna are treated with a formulated test compound (0.02 % 
active substance) in a spray chamber. One day after application wheat plants are 
10 inoculated by spraying a spore suspension (5 x 10 5 conidia/ml) on the test plants. After 
an incubation period of 1 day at +20°C and 95% r.h. plants are kept for 10 days at +20°C 
and 60% r.h. in a greenhouse. The disease incidence is assessed 11 days after inoculation. 
Compounds of Tables 1 to 10 show good activity in this test. 



15 
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CLAIMS: 

1 . A N-[2"amino4hiazol-5-yl-pyriraidin-yl]-N-phenyl-amine of the formula I 




(I) 



wherein 

Ri is hydrogen, C r C 6 alkyl, C 2 -C 6 alkenyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloalkyl-Ci-C 4 alkyl, 
C r C 4 alkyl-C3-C7cycloalkyl-Ci-C4alkyl, Ci-C 6 haloalkyl, d-Cehydroxyalkyl, Q-dal- 
koxy-CrC 6 alkyl, Ci-C 6 aininoalkyl, Ci-C 4 alkyl-Ci-C 6 aminoalkyl, 
di(Ci-C 4 aIkyl)-Ci-C6aminoalkyl, aryl-Ci-C 4 alkyl, heteroaryl-Ci-C 4 alkyl, or a group -CO- 
R 9 , -CO-ORio, -CO -NR 10 R n , or -NRioRn ; 

R 2 is hydrogen, Ci-C 6 alkyl, Ci-C 6 haloalkyl, C r C6hydroxyalkyl, Ci-C 4 alkoxy-Ci-C 6 alkyl, 

Ci-C 6 aminoalkyl, Ci-C 4 alkyl-Ci-C 6 aminoalkyl or a group -CO-R 9 ; 

Ri and R 2 together with the nitrogen to which they are bound form an optionally 

substituted N-linked saturated or unsaturated N-ring system which may contain oxygen or 

sulfur as a ring member, or form a group -N=CR 9 -NRi 0 Rn; 

R 3 is hydrogen, halogen or Ci-C 4 alkyl; 

R 4 is hydrogen, d-C 6 alkyl, C r C 6 haloalkyl, Ci-C 6 cyanoalkyl, C 3 -C 7 cycloalkyl, C 2 -C 6 al- 
kenyl, CrCehaloalkenyl, C 2 -C 6 alkynyl, C 2 -C 6 haloalkynyl, amino, Ci-C 6 alkylamino, 
di(Ci-C 4 alkyl)-amino, halogen, hydroxy, mercapto, cyano, Ci-C 6 alkoxy, C 2 - 
C 6 alkenyloxy, C 2 -Q>alkynyloxy, Ci-Cehaloalkoxy, Ci-Cgalkanoyloxy-C^alkyl, Ci- 
C 6 alkylthio, CrC 6 alkylsulfmyl, Ci-C 6 alkylsulfonyl, Ci-C 6 hydroxyalkyl, Ci-C 4 alkoxy-C r 
Cealkyl, Ci-C 6 aminoalkyl, Ci-C 4 alkyl-Ci-C 6 aminoalkyl, di(Ci-C 4 alkyl)- 
Ci-C6aminoalkyl, Ci-C8alkoxycarbonyl, Ci-C 8 alkanoyl-Ci~C 6 aniinoalkyl, optionally 
substituted heterocyclyl, optionally substituted aryl, optionally substituted heteroaryl, or a 
group -CO-R9, -O-CO-R9, -NH-CO-R9, -(Ci-C 6 alkylene-)-CO-R 9 , -C(-0-d-C 6 alky- 
lene-0-)-R 9 , -C(=NOR 8 )-R 9 or-CO-NRioRn ; 

R 5 is hydrogen, hydroxy, halogen, Ci-C 6 alkyl, Ci-C 6 alkoxy or C r C6haloalkyl; 
R$ is hydrogen, Ci-C 6 alkyl or CrC 6 haloalkyl; 

R 7 is thienyl , pyridinyl or aryl each optionally substituted with one to three substituents 
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independentiy selected from the group comprising halogen, Ci-C 4 alkyl, Ci-C 4 alkoxy, 
d-C^ialoalkyl and Ci-Qhaloalkoxy; 

R 8 is hydrogen, Ci-C 6 alkyl, C 2 -C 6 alkenyl, C 2 -C 6 alkynyl, C r C 4 alkoxy-CrC 6 alkyl, or a 
group -CO-R9 or -CO-OR10 ; 

R 9 is hydrogen, Ci-C 6 alkyl, Ci-Cehaloalkyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloalkyl-C r 
C 4 alkyl, aryl, Ci-C 4 alkyl-C 3 -C 7 cycloalkyl-Ci-C 4 alkyl, aryl-Ci-C 4 alkyl, heteroaryl or 
heteroaryl-Ci -C 4 alkyl ; 

Rio is Ci-C 6 alkyl, d-Qhaloalkyl, C 3 -C 7 cycloalkyl-Ci"C 4 alkyl or Ci-C 4 alkoxy-C r 
C 6 alkyl; 

R n is Ci-Qalkyl, C 3 -C 7 cycloalkyl, C 3 -C 7 cycloalkyl-C r C 4 alkyl, C r C 4 alkoxy-Ci-C 6 alkyl, 
aryl or heteroaryl; or a salt thereof. 

2. A compound according to claim 1, wherein R 3 , R6 and R 8 are all hydrogen. 

3. A compound according to claim 1, wherein Rj is hydrogen, C r C4alkyl, or is a 
group -CO-R9 ; and R 2 is hydrogen or Ci-C 4 alkyl; or Ri and R 2 together form the group 
-N=CR 9 -NRioRn ; R3 is hydrogen or methyl; and R4 is hydrogen, hydroxy, amino, C1- 
C 4 alkyl, Ci-C^aloalkyl, Ci-C 4 cyanoalkyl, Ci-C 6 alkylammo, di(Ci-C 4 alkyl)-amino, 
Ci-C 6 aminoalkyl, halogen, mercapto, cyano, Ci-C 6 alkoxy, C 2 -C 6 alkenyloxy, C 2 -C 6 alky- 
nyloxy, Ci-C 6 alkylthio, Ci-C 6 alkylsulfinyl, C r C 6 alkylsulfonyl, C r C 6 hydroxyalkyl, Ci- 
C 4 alkoxy-C r C6alkyl, Ci-C 4 alkyl-C r C 6 aminoalkyl, di(C r C 4 alkyl)-Ci-C 6 aminoalkyl, 
Ci-C 4 alkoxycarbonyl; -CO-R9, or -NH-CO-R9 ; and R 5 is hydrogen, hydroxy, methoxy 
or methylthio; and R 6 is hydrogen or methoxy; and R 7 is 4-pyridyl or optionally 
substituted aryl carrying one to three substituents independently selected from the group 
comprising halogen, Ci-C 4 alkyl, C r C 4 alkoxy, Q-C^aloalkyl and Ci-CUhaloalkoxy ; and 
R 8 is hydrogen, CrQalkanoyl, Ci-C 4 haloalkanoyl orCi-C 4 alkyl. 

4. A compound according to claim 1, wherein; Ri is hydrogen, methyl, 
trifluoroacetyl, pentafluoropropionyl or heptafluorobutyryl; and R 2 is hydrogen or d- 
C 4 alkyl; or Ri and R 2 are both hydrogen fir Ri and R 2 together form the groups -N=CH- 
N(CH 3 ) 2 or -N=C(CH 3 )-N(CH3) 2 ; and R 3 is hydrogen or methyl; and R 4 is hydrogen, 
hydroxy, Ci-C 4 alkyl, d.Qalkoxy, Ci-Gihaloalkoxy, Ci-Ohaloalkyl, C r C 4 cyanoalkyl, 
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Ci-C 4 alkanoyloxy, Ci-CUhydroxyalkyl, Ci-C 4 haloalkanoyloxy, Ci-C 4 alkanoyl-C r 
C 6 aminoalkyl, Ci-C 4 alkanoyloxy-C r C 4 alkyl, Ci-Qalkanoyl, Ci-C 4 alkylthio or Ci-C 4 al- 
koxycarbonyl ; and R5 is hydrogen or hydroxy; and Re is hydrogen; and R7 is phenyl or 
halophenyl; and R 8 is hydrogen or CrQfluoroalkanoyl. 

5. A compound according to claim 1, wherein ; Ri is acetyl ; and R2 is hydrogen or 
methyl; or Rj and R 2 together form the groups -N=CH-N(CH 3 ) 2 or -N=C(CH 3 )-N(CH 3 ) 2 
; and R 3 is hydrogen ; and R 4 is hydrogen, hydroxy, cyano, fluorine, chlorine, bromine, 
methyl, tert. butyl, methylthio, trifluoromethyl, hydroxymethyl, cyanomthyl, 2- 
cyanoethyl, 1-hydroxyethyl, 2-hydroxyisopropyl, acetyl, 2-hydroxiniino-ethyl, 2- 
methoximino-ethyl, acetoxymethyl, methoxycarbonyl, methoxy, ethoxy or 
trifluoromethoxy; and R 5 and R 6 are hydrogen; and R 7 is phenyl, 4-fluorophenyl or 4- 
chlorophenyl; and R 8 is hydrogen or Ci-C^uoroalkanoyl. 

6. A compound according to claim 1, whereinRi , R 2 , R 3t R5 . R$ andRg are all 
hydrogen and R 4 is hydrogen, hydroxy, cyano, fluorine, chlorine, bromine, methyl, 
tert.butyl, methylthio, trifluoromethyl, cyanomethyl, 2-cyanoethyl, hydroxymethyl, 1-hyd- 
roxyethyl, 2-hydroxyisopropyl, acetyl, 2-hydroximino-ethyl, 2-methoximino-ethyl, 
acetoxymethyl, and R 7 is phenyl, 4-fluorophenyl or 4-chlorophenyl. 

7. A compound according to claim 1, characterized by subformula IA 



wherein Ri is hydrogen, C r C 4 alkyl, or is a group -CO-R 9 or -CO-OR10 ; and R 2 is 
hydrogen or Ci~C 4 alkyl; or Ri and R 2 together form the group -N=CR 9 -NRioRi 1 ; and R 4 
is hydrogen, cyano, hydroxy, Ci-C 4 alkoxy, Ci-C 6 aminoalkyl, Ci-C 8 alkanoyloxy-Ci-C 4 al- 
kyl, C r C 8 alkanoylamino-Ci-C 4 alkyl, CrC 4 alkoxy-C r C 6 alkyl, C]-C 6 hydroxyalkyl or d- 
Qcyanoalkyl, andR 9 is hydrogen, Ci-C 6 alkyl, Ci-C 6 haloalkyl, C 3 -C 7 cycloalkyl, C 3 - 
C 7 cycloalkyl-Ci-C 4 alkyl, Ci.C 4 alkyl-C 3 -C 7 cycloalkyl-C r C 4 alkyl, aryl, aryl-Ci-C 4 alkyl, 




(IA) 
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heteroaryl or heteroaryl-Ci-C 4 alkyl; R 10 is Ci-C6alkyl, Ci-C 6 haloalkyl, C3-C 7 cycloalkyl- 
Ci-C 4 alkyl or Ci-C 4 alkoxy-Ci-C 6 alkyl; and Ri 2 is halogen, Ci-C 4 alkyl, d-Qalkoxy, 
Ci-C^aloalkyl and Q-Qhaloalkoxy , and Ri 3 is CrC 4 aIkyl. 

8. A compound according to claim 1, characterized by subformula IB 



wherein R 4 is hydrogen, hydroxy, cyano, Ci-C 4 alkoxy, Ci-C 6 arninoalkyl, Ci-C 8 alkanoyl- 
oxy-Ci-C 4 alkyl, Ci-C 8 alkanoylamino-CrC 4 alkyl, Ci-C 4 alkoxy-Ci-C 6 alkyl, Ci- 
C 6 hydroxyalkyl or C r C 4 cyanoalkyl, and R i2 is halogen, Q-Qalkyl, Ci-C 4 alkoxy, 
Cj-Qhaloalkyl and Cj-Qhaloalkoxy. 

9. A compound according to claim 1, selected from the group comprising 
N-[4-(2-aimno-4-phenyl-thi 

N- { 4- [2-amino-4-(4-fluoro-phenyl)-thiazol-5-yl]-pyrimidin-2-yl } -N-phenyl-amine; 

N-[4-(2-amino-4-phenyl~thiazol-5^ 

amine; 

N- { 4-[2-aimno-4-(4-fluoro-phenyl)-thiazol-5-yl]-pyrimidin-2-yl } -N-[3-(l-hydroxyethyl)- 
phenyl]-amine; 

N-[4-(2-amino-4-phenyl-thiazol-5^ 
phenylj-amine; 

N-{4-[2-amino-4-(4-fluoro-phenyl)-ta^ 

methylethyl)-phenyl]-amine; 

N-[4-(2-amino-4-phenyl,thiazol-5-yl)-p^ 

N-{4-[2-amino-4-(4-fluoro-phenyl>thiazol-5-yl]-pyrimidin-2-yl}-N-(^ 
amine; 

N-[4-(2-amino-4-thiazol-5-yl)-pyri^ 

N-{4-[2-annrino-4-(4-fluoro-ph 

amine; 

{4-[2-acetylamino-4-(4-fluoro-phenyl)-tM 




H 



(IB) 
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acetoxymethyl-phenyl)-amine; 
N~[4-(2-amno-4-phenyl-tW 
N-{4-[2-anuno-4-(4-fluoro-phenyl)-thia^ 
amine; 

5 N-[4-(2-amino-4-phenyl-thiazol-5-yl)-pj^ 
N-[4-(2-aimno-4-phenyl-thiazol^^ 

N-{4-[2-ainino-4-(4-fluoro-phenylHWazol-5-yl]-pyrimidin-2-yl}-N-(3-cyano^ 
amine; 

N-[4-(2-amino-4-phenyl-thiazol-5-yl)-^^ 
10 and 

N- { 4-t2-amino-4-(4-fluoro-phenyl)-thiazol-5-yl]-pyrimidin-2-yl } -N-(3-cyanomethyl- 
phenyl)-amine. 

10. A process for the preparation of the compound according to claim 1, comprising 
15 a) reacting a compound of formula II 



wherein Ri , R 2 and R 7 are as defined for formula I and Y stands for a leaving group such 
as halogen, alkylthio, alkylsulfinyl, alkylsulfonyl, with an aniline of the formula 




(II) 




20 wherein R 3> R4, R 5 , R 6 and R 8 are as defined for formula I, or 
b) reacting a compound of formula Vm 




25 



wherein R 3 , R4, R5, R6 , R7 and R 8 are as defined for formula I and Z is a leaving group 
such as halogen, Ci-C 4 alkylthio, Ci-C 4 alkylsulfinyl or Ci-C 4 alkylsulfonyl with an amine 
of the formula HNR]R 2 . wherein Ri and R 2 are as defined for formulal in claim L 
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11. A composition for controlling and protecting against phytopathogenic 
microorganisms, comprising a compound of formula I according to claim 1 as active 
ingredient together with a suitable carrier. 

5 

12. The use of a compound of formula I according to claim 1 in protecting plants 
against infestation by phytopathogenic microorganisms. 

13. A method of controlling and preventing an infestation of crop plants by 

10 phytopathogenic microorganisms, which comprises the application of a compound of 
formula I according to claim 1 as active ingredient to the plant, to parts of plants or to the 
locus thereof. 

14. A method according to claim 13, wherein the phytopathogenic microorganisms 
15 are fungal organisms. 
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